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INTRODUCTION 


In this data book, Texas Instruments is pleased to present important technical information on the most advanced families of 
TTL integrated circuits, Advanced Low-Power Schottky (ALS), and Advanced Schottky (AS). Combined improvements in 
bar design, tooling production, and wafer fabrication culminate in circuits capable of twice the data throughput at only half 
the power requirements when compared to the existing LSTTL and STTL product spectrum. The efficiencies realized by ALS 
and AS are being offered to system designers in the following forms: 

1. Pin-to-pin compatible, plug-in versions of most popular LSTTL and STTL functions. 

2. Higher-density MSI and LSI functions with near-term extensions into products with VLSI complexities. 

The ease of use of pin-to-pin compatible functions enables upgrading existing TTL based systems with the following 
benefits: 

o Reduced system power requirements 
o Enhanced critical system performance 

o Improved system reliability 

New system designs can capitalize on both the improved efficiency of the pin-compatible devices and the higher densities of 
the MSI/LSI series of devices with the following system benefits: 

O Reduced system component count 
O Expanded functional capabilities 

O Improved levels of cost effectiveness 

O Compatibility of use and full DC and AC specifications enable improved system design-in cycle times 

ALS and AS devices utilize an advanced wafer fabrication process that includes ion-implanted transistors, oxide isolations, 
and composed mask sets. This process is coupled with circuit design techniques to implement the following: 

O Improve input threshold and noise margins 
O Improve line driving and receiving 
O Maintain or increase drive capability 
o Increase density into VLSI functions 
O Implement universal logic solutions 
o Take advantage of new packaging 

- 24-pin 300-mil DIP 

- Ceramic and plastic chip carriers 

The ALS/AS family will grow to well over 200 devices through the end of 1 983. Included among the new functions are: 

o 16-bit by 16-bit universal multiplier 
O 32-bit error detector and corrector 
O High-performance (14x32x6) FPLA's 

o 20-MHz 8-bit-slice universal processor element with on-board register file 
O 20-MHz 14-bit controller with 9-word stack 
o Many additional pin-compatible ALS devices 

Included in this volume is a Functional Index to all bipolar digital device types available or under development showing the 
available technologies for each type (Standard TTL, Schottky, Low-Power Schottky, Advanced Low-Power Schottky, Ad¬ 
vanced Schottky, etc.). Logic symbols prepared in anticipation of IEEE Std. 91-1982 and pin assignments for all bipolar 
devices are shown in the Product Guide section of this data book with typical performance data and chip carrier information 
where applicable. These additions to the data book should prove helpful to design and component engineers by providing 
ready access to Tl's full line of bipolar digital device types and technologies. Package dimensions given in the Mechanical 
Data section of this book are in metric measurement (and parenthetically in inches), which should simplify board layout for 
designers involved in metric conversion and new designs. 

While this volume offers design and specification data for bipolar Advanced Low-Power Schottky (ALS) and Advanced 
Schottky (AS) components, complete technical data for any Tl semiconductor product is available from your nearest Tl field 
sales office, local authorized Tl distributor, or by writing direct to: Marketing and Information Services, Texas Instruments 
Incorporated, P.0. Box 225012, MS 308, Dallas, Texas 75265. 
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GLOSSARY 

ALSIAS TTL SYMBOLS, TERMS, AND DEFINITIONS 


INTRODUCTION 

These symbols, terms, and definitions are in accordance with those currently agreed upon by the JEDEC Council of the 
Electronic Industries Association (EIA) for use in the USA and by the International Electrotechnical Commission (IEC) 
for international use. 

PART I - OPERATING CONDITIONS AND CHARACTERISTICS (IN SEQUENCE BY LETTER SYMBOLS) 

fmax Maximum clock frequency 

The highest rate at which the clock input of a bistable circuit can be driven through its required sequence 
while maintaining stable transitions of logic level at the output with input conditions established that should 
cause changes of output logic level in accordance with the specification. 

ICC Supply current 

The current into* the Vcc supply terminal of an integrated circuit. 

'CCH Supply current, outputs high 

The current into* the Vcc supply terminal of an integrated circuit when all (or a specified number) of the 
outputs are at the high level. 

ICCL Supply current, outputs low 

The current into* the Vcc supply terminal of an integrated circuit when all (or a specified number) of the 
outputs are at the low level. 

IlH High-level input current 

The current into* an input when a high-level voltage is applied to that input. 

I|L Low-level input current 

The current into* an input when a low-level voltage is applied to that input. 

•OH High-level output current 

The current into* an output with input conditions applied that, according to the product specification, will 
establish a high level at the output. 

lOL Low-level output current 

The current into* an output with input conditions applied that, according to the product specification, will 
establish a low level at the output. 

'OS Short-circuit output current 

The current into* an output when that output is short-circuited to ground (or other specified potential) with 
input conditions applied to establish the output logic level farthest from ground potential (or other specified 
potential). 

lOZH Off-state (high-impedance-state) output current (of a three-state output) with high-level voltage applied 

The current flowing into* an output having three-state capability with input conditions established that, 
according to the product specification, will establish the high-impedance state at the output and with a high- 
level voltage applied to the output. 

NOTE: This parameter is measured with other input conditions established that would cause the output to 
be at a low level if it were enabled. 


‘Current out of a terminal is given as a negative value. 
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lOZL Off-state (high-lmpedance-stato) output current (of o three-state output) with low-level voltage applied 

The current flowing into* an output having three-state capability with input conditions established that, 
according to the product specification, will establish the high-impedance state at the output and with a low- 
level voltage applied to the output. 

NOTE: This parameter is measured with other input conditions established that would cause the output to 
be at a high level if it were enabled. 

V|H High-level input voltage 

An input voltage within the more positive (less negative) of the two ranges of values used to represent the 
binary variables. 

NOTE: A minimum is specified that is the least-positive value of high-level input voltage for which operation 
of the logic element within specification limits is guaranteed. 

V|k Input clamp voltage 

An input voltage in a region of relatively low differential resistance that serves to limit the input voltage swing. 

V||_ Low-level input voltage 

An input voltage level within the less positive (more negative) of the two ranges of values used to represent 
the binary variables. 

NOTE: A maximum is specified that is the most-positive value of low-level input voltage for which operation 
of the logic element within specification limits is guaranteed. 

VoH High-level output voltage 

The voltage at an output terminal with input conditions applied that, according to the product specification, 
will establish a high level at the output. 

Vql Low-level output voltage 

The voltage at an output terminal with input conditions applied that, according to the product specification, 
will establish a low level at the output. 

t a Access time 

The time interval between the application of a specific input pulse and the availability of valid signals at an 
output. 

tjis Disable time (of a three-state output) 

The time interval between the specified reference points on the input and output voltage waveforms, with the 
three-state output changing from either of the defined active levels (high or low) to a high-impedance (off) 
state. (t dis = tpHZ °r tPLZ)- 

t en Enable time (of a three-state output) 

The time interval between the specified reference points on the input and output voltage waveforms, with the 
three-state output changing from a high-impedance (off) state to either of the defined active levels (high or 
low). (t en = tpzH °r tpzLl- 


‘Current out of a terminal is given as a negative value. 
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th Hold time 

The time interval during which a signal is retained at a specified input terminal after an active transition occurs 
at another specified input terminal. 

NOTES: 1. The hold time is the actual time interval between two signal events and is determined by the 
system in which the digital circuit operates. A minimum value is specified that is the shortest 
interval for which correct operation of the digital circuit is guaranteed. 

2. The hold time may have a negative value in which case the minimum limit defines the longest 
interval (between the release of the signal and the active transition) for which correct operation 
of the digital circuit is guaranteed. 

tpd Propagation delay time 

The time between the specified reference points on the input and output voltage waveforms with the output 
changing from one defined level (high or low) to the other defined level. (t DC j = tpHL or tPLH>- 

tp|-)L Propagation delay time, high-to-low-level output 

The time between the specified reference points on the input and output voltage waveforms with the output 
changing from the defined high level to the defined low level. 

tPHZ Disable time (of a three-state output) from high level 

The time interval between the specified reference points on the input and output voltage waveforms with the 
three-state output changing from the defined high level to a high-impedance (off) state. 

l PLH Propagation delay time, low-to-high-level output 

The time between the specified reference points on the input and output voltage waveforms with the output 
changing from the defined low level to the defined high level. 

tpLZ Disable time (of a three-state output) from low level 

The time interval between the specified reference points on the input and output voltage waveforms with the 
three-state output changing from the defined low level to a high-impedance (off) state. 

l PZH Enable time (of a three-state output) to high level 

The time interval between the specified reference points on the input and output voltage waveforms with the 
three-state output changing from a high-impedance (off) state to the defined high level. 

l PZL Enable time (of a three-state output) to low level 

The time interval between the specified reference points on the input and output voltage waveforms with the 
three-state output changing from a high-impedance (off) state to the defined low level. 

t sr Sense recovery time 

The time interval needed to switch a memory from a write mode to a read mode and to obtain valid data 
signals at the output. 

t su Setup time 

The time interval between the application of a signal at a specified input terminal and a subsequent active 
transition at another specified input terminal. 

NOTES: 1. The setup time is the actual time interval between two signal events and is determined by the 
system in which the digital circuit operates. A minimum value is specified that is the shortest 
interval for which correct operation of the digital circuit is guaranteed. 

2. The setup time may have a negative value in which case the minimum limit defines the longest 
interval (between the active transition and the application of the other signal) for which correct 
operation of the digital circuit is guaranteed. 

t w Pulse duration (width) 

The time interval between specified reference points on the leading and trailing edges of the pulse waveform. 
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PART II - CLASSIFICATION OF CIRCUIT COMPLEXITY 
Gate Equivalent Circuit 

A basic unit-of-measure of relative digital-circuit complexity. The number of gate equivalent circuits is that number of 
individual logic gates that would have to be interconnected to perform the same function. 

Large-Scale Integration, LSI 

A concept whereby a complete major subsystem or system function is fabricated as a single microcircuit, In this 
context a major subsystem or system, whether digital or linear, is considered to be one that contains 100 or more 
equivalent gates or circuitry of similar complexity. 

Medium-Scale Integration, MSI 

A concept whereby a complete subsystem or system function is fabricated as a single microcircuit. The subsystem or 
system is smaller than for LSI, but whether digital or linear, is considered to be one that contains 1 2 or more equivalent 
gates or circuitry of similar complexity. 

Small-Scale Integration, SSI 

Integrated circuits of less complexity than medium-scale integration (MSI). 

Very-Large-Scale Integration, VLSI 

The description of any 1C technology that is much more complex than large-scale integration (LSI), and involves a much 
higher equivalent gate count. At this time an exact definition including a minimum gate count has not been 
standardized by JEDEC or the IEEE. 
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The following symbols are used in function tables on Tl data sheets: 


H 

L 

t 

I 

n 

X 

z 

a.. h 

Qo 

Qo 

Qn 

j~~l 

i_r 

TOGGLE 


high level (steady state) 
low level (steady state) 
transition from low to high level 
transition from high to low level 

value/level or resulting value/level is routed to indicated destination 

value/level is re-entered 

irrelevant (any input, including transitions) 

off (high-impedance) state of a 3-state-output 

the level of steady-state inputs at inputs A through H respectively 

level of Q before the indicated steady-state input conditions were established 

complement of Qg or level of H before the indicated steady-state input conditions were established 

level of Q before the most recent active transition indicated by 4 or t 

one high-level pulse 

one low-level pulse 

each output changes to the complement of its previous level on each active transition indicated by 
4- or t. 


If, in the input columns, a row contains only the symbols H, L, and/or X, this means the indicated output is valid when¬ 
ever the input configuration is achieved and regardless of the sequence in which it is achieved. The output persists so 
long as the input configuration is maintained. 

If, in the input columns, a row contains H, L, and/or X together with t and/or 4, this means the output is valid when¬ 
ever the input configuration is achieved but the transition(s) must occur following the achievement of the steady-state 
levels. If the output is shown as a level (H, L, Qg, or Qg), it persists so long as the steady-state input levels and the 
levels that terminate indicated transitions are maintained. Unless otherwise indicated, input transitions in the opposite 

direction to those shown have no effect at the output. (If the output is shown as a pulse, J - L or t _r, the pulse 

follows the indicated input transition and persists for an interval dependent on the circuit.) 
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EXPLANATION OF FUNCTION TABLES 


Among the most complex function tables in this book are those of the shift registers. These embody most of the 
symbols used in any of the function tables, plus more. Below is the function table of a 4-bit bidirectional universal 
shift register, e.g., type SN74194, 


FUNCTION TABLE 


INPUTS 

OUTPUTS 

CLEAR 

MODE 

CLOCK 

SERIAL 

PARALLEL 

Qa 

Qb 

Qc 

q d 

SI 

SO 

LEFT 

RIGHT 

A 

B 

c 

D 

L 

X 

X 

X 

X 

X 

X 

X 

X 

X 

L 

L 

L 

L 

H 

X 

X 

L 

X 

X 

X 

X 

X 

X 

q ao 

q bo 

o 

o 

o 

°D0 

H 

H 

H 

t 

X 

X 

a 

b 

c 

d 

a 

b 

c 

d 

H 

L 

H 

t 

X 

H 

X 

X 

X 

X 

H 

QAn 

°Bn 

c 

O 

a 

H 

L 

H 

t 

X 

L 

X 

X 

X 

X 

L 

^An 

°Bn 

QCn 

H 

H 

L 

t 

H 

X 

X 

X 

X 

X 

Qf3n 

QCn 

°Dn 

H 

H 

H 

L 

t 

L 

X 

X 

X 

X 

X 

QBn 

QCn 

Q Dn 

L 

H 

L 

L 

X 

X 

X 

X 

X 

X 

X 

o 

< 

a 

q B0 

D 

o 

o 

q D0 



The first line of the table represents a synchronous clearing of the register and says that if clear is low, all four outputs 
will be reset low regardless of the other inputs. In the following lines, clear is inactive (high) and so has no effect. 

The second line shows that so long as the clock input remains low (while clear is high), no other input has any effect 
and the outputs maintain the levels they assumed before the steady-state combination of clear high and clock low was 
established. Since on other lines of the table only the rising transition of the clock is shown to be active, the second line 
implicitly shows that no further change in the outputs will occur while the clock remains high or on the high-to-low 
transition of the clock. 

The third line of the table represents synchronous parallel loading of the register and says that if SI and SO are both 
high then, without regard to the serial input, the data entered at A will be at output Qa, data entered at B will be at 
Qg, and so forth, following a low-to-high clock transition. 

The fourth and fifth lines represent the loading of high- and low-level data, respectively, from the shift-right serial input 
and the shifting of previously entered data one bit; data previously at Qa is now at Qg, the previous levels of Qg and 
Qq are now at Qq and Qq respectively, and the data previously at Qq is no longer in the register. This entry of serial 
data and shift takes place on the low-to-high transition of the clock when SI is low and SO is high and the levels at 
inputs A through D have no effect. 

The sixth and seventh lines represent the loading of high- and low-level data, respectively, from the shift-left serial input 
and the shifting of previously entered data one bit; data previously at Qg is now at Qa, the previous levels of Qq and 
Qq are now at Qg and Qc, respectively, and the data previously at Qa is no longer in the register. This entry of serial 
data and shift takes place on the low-to-high transition of the clock when SI is high and SO is low and the levels at 
inputs A through D have no effect. 

The last line shows that as long as both mode inputs are low, no other input has any effect and, as in the second line, 
the outputs maintain the levels they assumed before the steady-state combination of clear high and both mode inputs 
low was established. 
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SERIES 54ALS/74ALS AND 54AS/74AS DEVICES 


-12 


PARAMETER MEASUREMENT INFORMATION 


FROM OUTPUT 
UNDER TEST T 

C|_ Rj_ 
(See Note Al^T 


-o test 
POINT 


LOAD CIRCUIT FOR 
BI-STATE 

TOTEM-POLE OUTPUTS 


FROM OUTPUT 
UNDER TEST 


V CC 



TEST 

POINT 


C L 

(See Note A) 


LOAD CIRCUIT FOR 
OPEN-COLLECTOR OUTPUTS 



R l = R1 = R2 


TEST 

POINT 


LOAD CIRCUIT FOR 
THREE-STATE OUTPUTS 



NOTES: 


B. Waveform 1 Is for an output with internal conditions such that the output is low except when disabled by the output control. 
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 

C. All input pulses have the following characteristics: PRR < 1 MHz, t r = tf = 2 ns, duty cyle = 50%. 

D. When measuring propagation delay times of 3-state outputs, switch SI is open. 
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SERIES 54ALS/74ALS 

ADVANCED LOW-POWER SCHOTTKY TRANSISTOR-TRANSISTOR LOGIC 


TYPICAL CHARACTERISTICSt 


‘ALSOOA 

PROPAGATION DELAY TIMES 


'ALSOOA 

PROPAGATION DELAY TIMES 



INPUT RISE & FALL TIMES 


-75 -50 -25 0 25 50 75 100 125 

T^-Free-Air Temperature-°C 

FIGURE 1 



Input Rise and Fall Times < 10%—S0%>—m 

FIGURE 2 


'ALSOOAN 

PROPAGATION DELAY TIMES 


'ALS244 

PROPAGATION DELAY TIMES 



LOAD CAPACITANCE 


Cl-L oad Capacitance—pF 

FIGURE 3 


'ALSOOA 
POWER DISSIPATION PER GATE 



FREQUENCY 



^Data for temperatures below 0°C and above 70°C are applicable for Series 54ALS circuits only. 
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SERIES 54AS/74AS 

ADVANCED SCHOTTKY TRANSISTOR-TRANSISTOR LOGIC 


-14 


TYPICAL CHAR ACTE RISTICSt 


'AS804A 

PROPAGATION DELAY TIMES 


vs 



-75 -50 -25 0 25 60 75 100 125 


T/\-Free-Air Temperature- C 


FIGURE 1 


'AS804A 

PROPAGATION DELAY TIMES 
vs 

INPUTRISE AND FALLTIMES 



Input Rise and Fall Times—ns 
(t r = tf 10% to 90%) 

FIGURE 2 


'AS804A 

PROPAGATION DELAY TIMES 


vs 



0 200 400 600 800 1000 1200 1400 1600 1800 2000 

C|_-Load Capacitance-pF 

FIGURE 3 


tD ata for temperatures below 0°C and above 70°C are applicable for Series 54AS Circuits only. 
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Advanced Low-Power Schottky 

and 

Advanced Schottky Circuits 
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Package Options Include Both Plastic and 
Ceramic Chip Carriers in Addition to Plastic 
and Ceramic DIPs 

Dependable Texas Instruments Quality 
and Reliability 


description 


These devices contain four independent 2-input 
NAND gates. They perform the boolean functions 
Y = A B or Y = A + B in positive logic. 

The SN54ALS00A is characterized for operation 
over the full military temperature range of - 55 °C to 
125°C. The. SN74ALS00A is characterized for 
operation from 0°C to 70 °C. 


FUNCTION TABLE (each *gata) 


INPUTS 

OUTPUT 

Y 

A 

B 

H 

H 

L 

L 

X 

H 

X 

L 

H 


logic symbol 



1Y 

2Y 

3Y 

4Y 


Pin numbers shown are for J and N packages. 


TYPES SN54ALS0QA, SN74ALSQQA 
QUADRUPLE 2-INPUT POSITIVE-NAND GATES 

D2661, APRIL 1982. 


SN54ALS00A . . . J PACKAGE 
SN74ALS00A...N PACKAGE 
(TOP VIEW) 


1AC 

1 Ul4 

1BC 

2 13 

iv C 

3 12 

2AC 

4 11 

2B L 

5 10 

2Y L 

6 9 

gndL 

7 8 


M4A 


SN54ALS00A . . . FH PACKAGE 
SN74ALS00A . . . FN PACKAGE 
(TOP VIEW) 


O 

m < u u m 
«- •- z > ^ 



>- Q U >- < 
in z z n n 
o 

NC—No internal connection 
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TYPES SN54ALS00A, SN74ALS00A 
QUADRUPLE 2-INPUT POSITIVE-NAND GATES 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, Vqq .7 V 

Input voltage.7 V 

Operating free-air temperature range: SN54ALSOOA. -55°Cto125°C 

SN74ALS00A.0°Cto70°C 

Storage temperature range. -65°Cto150°C 



recommended operating conditions 



SN54ALS00A 

SN74ALS00A 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

Vcc Supply voltage 

4.5 5 5.5 

4.5 5 5.5 

V 

V||_| High-level input voltage 

2 

2 

V 

V|l Low-level input voltage 

0.8 

0.8 

V 

Iqh High-level output current 

-0.4 

-0.4 

mA 

IqL Low-level output current 

4 


mA 


8 

T A Operating free-air temperature 

-55 125 

0 70 

°C 


electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


PARAMETER 

TEST CONDITIONS 

SN54ALS00A 

SN74ALS00A 

UNIT 

MIN TYPt MAX 

MIN TYPt MAX 

% 

V CC = 4.5 V, l| = - 1 8 mA 

-1.5 

- 1.5 

V 

< 

o 

X 

V cc = 4.5 V, l 0H = -0.4 mA 

2.5 3.4 


V 

v cc = 4.5 V Iqh = -0.4 mA 


2.7 3.4 

< 

o 

1— 

V CC = 4.5 V. I 0L = 4 mA 

0.25 0.4 

0.25 0.4 

V 

Vcc = 4.5 V l 0L = 8 mA 


0.35 0.5 

'l 

V cc = 5.5 V, V| = 7 V 

0.1 

0.1 

mA 

'lH 

V CC = 5.5V. V, = 2.7 V 

20 

20 

m a 

'lL 

V cc = 5.5 V, V| = 0.4 V 

-0.1 

-0.1 

mA 

' 0 5 

V cc = 5.5 V, V 0 = 2.25 V 

-15 -70 

-15 -70 

mA 

'CCH 

V cc = 5.5 V, V, = 0 V 

0.5 0.85 

0.5 0.85 

mA 

'CCL 

V CC = 5.5 V. V, = 4.5 V 

1.5 3 

1.5 3 

mA 


tAll typical values are at Vqq - 5 V, T A = 25 °C. 

§The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, iQg. 


switching characteristics (see note 1) 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

V CC = 5 V, 

C L = 1 5 pF, 

r l = 500 a, 

T a = 25 °C 

V CC = 4.5 V to 5.5 V. 

C L = 50 pF, 

r l = 500 a, 

T a = MIN to MAX 

UNIT 

'ALSOOA 

SN54ALS00A 

SN74ALS00A 

TYP 

MIN MAX 

MIN MAX 

l PLH 

A or B 

Y 

4 

3 14 

3 1 1 

ns 

tpHL 

A or B 

Y 

3 

2 10 

2 8 

ns 


NOTE 1: For load circuit and voltage waveforms, see page 1-12. 
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Package Options Include Both Plastic and 
Ceramic Chip Carriers in Addition to Plastic 
and Ceramic DIPs 

Dependable Texas Instruments Quality 
and Reliability 


description 

These devices contain four independent 2-input 
NAND gates. They perform the boolean functions 
Y = A-B or Y = A + B in positive logic. The open- 
collector outputs require pull-up resistors to perform 
correctly. They may be connected to other open- 
collector outputs to implement active-low wired-OR 
or active-high wired-AND functions. Open-collector 
devices are often used to generate higher Voh 
levels. 


The SN54ALS01 is characterized for operation over 
the full military temperature range of -55°C to 
1 25 °C. The SM74ALS01 is characterized for opera¬ 
tion from 0°C to 70 °C. 


FUNCTION TABLE (each gate) 


| INPUTS 

OUTPUT 

Y 

A 

B 

H 

H 

L 

L 

X 

H 

X 

L 

H 


logic symbol 



TYPES SN54ALS01, SN74ALSQ1 
QUADRUPLE 2-INPUT POSITIVE-NAI\ID GATES 
WITH OPEN-COLLECTOR OUTPUTS 

D2661, APRIL 1982 


SN54ALS01 . . . J PACKAGE 
SN74ALS01 . . . N PACKAGE 
(TOP VIEW) 


1 Y C 

1 

L7l4 

1 A C 

2 

13 

IB C 

3 

12 

2y n 

4 

11 

2A L 

5 

10 

2B L 

6 

9 

GND C 

7 

8 


SN54ALS01 . . . FH PACKAGE 
SN74ALS01 . . . FN PACKAGE 
(TOP VIEW) 


O 

<>UO>- 
«- - 2 > 



0 O O < rn 
n z z n o 
O 


4B 

NC 

4A 

NC 

3Y 


NC —No internal connection 


Pin numbers shown are for J and N packages. 
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TYPES SN54ALS01, SN74ALS01 
QUADRUPLE 2-INPUT POSITIVE-NAND GATES 
WITH OPEN-COLLECTOR OUTPUTS 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, Vcc .7 V 

Input voltage.7 V 

Off-state output voltage .7 V 

Operating free-air temperature range: SN54ALS01 . - 55 °C to 125 °C 

SN74ALS01..0 °C to 70 °C 

Storage temperature range. -65°Cto150°C 



recommended operating conditions 



SN54ALS01 

SN74ALS01 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

Vcc Supply voltage 

4.5 5 5.5 

4.5 5 5.5 

V 

V|n High-level input voltage 

2 

2 

V 

V|L Low-level input voltage 

0.8 

0.8 

V 

VoH High-level output voltage 

5.5 

5.5 

V 

lOL Low-level output current 

4 


mA 


8 

T A Operating free-air temperature 

-55 125 

0 70 

°C 


electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


PARAMETER 

TEST CONDITIONS 

SN54ALS01 

SN74ALS01 

UNIT 

MIN TYPt MAX 

MIN TYPt MAX 

V|K 

Vcc = 4.5 V, l| = - 1 8 mA 

-1.5 

-1.5 

V 

'OH 

V C c = 4.5 V, VOH = 5.5 V 

0.1 

0.1 

mA 

v OL 

Vcc = 4.5 V, Iql = 4 mA 

0.25 0.4 

0.25 0.4 

V 

Vcc = 4.5 V lOL = 8 m A 


0.35 0.5 

'1 

V C c = 5.5 V, V| = 7 V 

0.1 

0.1 

mA 

l|H 

V C C = 5.5 V, V| = 2.7 V 

20 

20 

pA 

IlL 

V C c = 5.5 V, V| = 0.4 V 

-0.1 

-0.1 

mA 

ICCH 

Vcc = 5.5 V, V| = 0 V 

0.43 0.85 

0.43 0.85 

mA 

•CCL 

Vcc = 5.5 V, V| = 4.5 V 

1.62 3 

1.62 3 

mA 


t All typical values are at Vqq = 5 V, T a = 25°C. 


switching characteristics (see note 1) 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

Vcc = 5 V, 

C L = 15 pF. 

R L = 2 kQ, 

T A = 25 °C 

Vcc = 4.5 V to 5.5 V, 

Cl = 50 pF, 

RL = 2 kQ, 

T A = MIN to MAX 

UNIT 

'ALS01 

SN54ALS01 

SN74ALS01 

TYP 

MIN MAX 

MIN MAX 

tPLH 

A or B 

Y 

20 

23 59 

23 54 

ns 

tPHL 

A or B 

Y 

12 

CD 

CM 

00 

CO 

CM 

00 

ns 


NOTE 1: For load circuit and voltage waveforms, see page 1-12. 
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Package Options Include Both Plastic and 
Ceramic Chip Carriers in Addition to Plastic 
and Ceramic DIPs 


Dependable Texas Instruments Quality 
and Reliability 


description 


These devices contain four independent 2-input NOR 
gates. They perform the boolean functions 
Y = A + BorY = A-B in positive logic. 


The SN54ALS02 is characterized for operation over 
the full military temperature range of -55°C to 
1 25 °C. The SN74ALS02 is characterized for opera¬ 
tion from 0°C to 70 °C. 


FUNCTION TABLE (each gate) 


INPUTS 

OUTPUT 

Y 

A 

B 

H 

X 

L 

X 

H 

L 

L 

L 

H 


logic symbol 



TYPES SN54ALS02, SIM74ALS02 
QUADRUPLE 2-INPUT POSITIVE NOR GATES 

D2661, APRIL 1982 


SN54ALS02. . . J PACKAGE 
SN74ALS02. ..N PACKAGE 
(TOP VIEW) 


1 L7i 4 

2 13 

3 12 

4 11 

5 10 

6 9 

7 8 


SN54ALS02 . . . FH PACKAGE 
SN74ALS02.. .FN PACKAGE 
(TOP VIEW) 


O 

<>-(_> U >- 

«- z > 



m Q U < CD 

cm H Z co m 
a 

NC — No internal connection 
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TYPES SN54ALS02, SN74ALS02 
QUADRUPLE 2-INPUT POSITIVE-NOR GATES 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, Vqq .7 V 

Input voltage.7 V 

Operating free-air temperature range: SN54ALS02 . - 55 °C to 125 °C 

SN74ALS02.0°Cto70°C 

Storage temperature range. -65°Cto150°C 



recommended operating conditions 



SN54ALS02 

SN74ALS02 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

Vqc Supply voltage 

4.5 5 5.5 

4.5 5 5.5 

V 

V|h High-level input voltage 

2 

2 

V 

V|l Low-level input voltage 

0.8 

0.8 

V 

lf)H High-level output current 

-0.4 

-0.4 

mA 

Iq|_ Low-level output current 

4 


mA 


8 

T A Operating free-air temperature 

-55 125 

0 70 

°C 


electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


PARAMETER 

TEST CONDITIONS 

SN54ALS02 

SN74ALS02 

UNIT 

MIN TYPt MAX 

MIN TYPt MAX 

V|K 

V CC = 4 5 v - l|= -18 mA 

-1.5 

-1.5 

V 

X 

o 

> 

V cc = 4.5 V. I 0H = -0.4 mA 

2.5 3.4 


V 

V C c = 4.5 V l 0H = -0.4 mA 


2.7 3.4 

_l 

o 

> 

Vcc = 4 -5 V, Iql = 4 mA 

0.25 0.4 

0.25 0.4 

V 

Vcc = 4.5 V IgL — 8 mA 


0.35 0.5 

'l 

V cc = 5.5 V, V| = 7 V 

0.1 

0.1 

mA 

'lH 

V cc = 5.5 V, V, = 2.7 V 

20 

20 

pA 

'lL 

V cc = 5.5 V, V| = 0.4 V 

-0.1 

-0.1 

mA 

■o* 

V C C ~ 5-5 V, V 0 = 2.25 V 

-30 -112 

-30 -112 

mA 

'CCH 

V cc = 5.5 V, V ( = 0 V 

0.86 2.2 

0.86 2.2 

mA 

'CCL 

V cc = 5.5 V, V| = 4.5 V 

2.16 4 

2.16 4 

mA 


t All typical values are at Vqq = 5 V, = 25 °C. 

§The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, Iq<j. 


switching characteristics (see note 1) 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

V CC = 5 V, 

C L = 15 pF, 

R l = 500 2, 

T A = 25 °C 

V CC = 4 5 V to 5.5 V. 

C L = 50 pF, 

R l = 500 2, 

T a = MIN to MAX 

UNIT 

ALS02 

SN54ALS02 

SN74ALS02 

TYP 

MIN MAX 

MIN MAX 

tPLH 

A or B 

Y 

6 

3 14 

3 12 

ns 

l PHL 

A or B 

Y 

5 

3 11 

3 10 

ns 


NOTE 1: For load circuit and voltage waveforms, see page 1-12. 
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O Package Options Include Both Plastic and 
Ceramic Chip Carriers in Addition to Plastic 
and Ceramic DIPs 

o Dependable Texas Instruments Quality 
and Reliability 


description 

These devices contain four independent 2-input 
NAND gates. They perform the boolean functions 
Y = A-B or Y = A + B in positive logic. The open- 
collector outputs require pull-up resistors to perform 
correctly. They may be connected to other open- 
collector outputs to implement active-low wired-OR 
or active-high wired-AND functions. Open-collector 
devices are often used to generate higher Voh 
levels. 


The SN54ALS03A is characterized for operation 
over the full military temperature range of - 55 °C to 
125°C. The SN74ALS03A is characterized for 
operation from 0°C to 70°C. 


FUNCTION TABLE (each gate) 


INPUTS 

OUTPUT 

Y 

A 

B 

H 

H 

L 

L 

X 

H 

X 

L 

H 


logic symbol 



1Y 

2Y 


3Y 

4Y 


TYPES SN54ALS03A, SN74ALS03A 
QUADRUPLE 2-INPUT POSITIVE-WAND GATES 
WITH OPEN-COLLECTOR OUTPUTS 

D2661, APRIL 1982 


SN54ALS03A . . . J PACKAGE 
SN74ALS03A . . . NPACKAGE 


(TOP VIEW) 


1 A C 

1 

U 14 

n v cc 

1BD 

2 

13 

3 4B 

1YC 

3 

12 

U 4A 

2AC 

4 

n 

J 4Y 

2B H 

5 

10 

U 3B 

2Y C 

6 

9 

U 3A 

GND H 

7 

8 

J 3Y 


SN54ALS03A . . . FH PACKAGE 
SN74ALS03A . . . FN PACKAGE 
(TOP VIEW) 


CJ 


m 



NC 


cm z z n co 


NC — No internal connection 


Pin numbers shown are for J and N packages. 
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TYPES SN54ALS03A, SN74ALS03A 
QUADRUPLE 2-INPUT POSITIVE-NAND GATES 
WITH OPEN-COLLECTOR OUTPUTS 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, Vcc .7 V 

Input voltage.7 V 

Off-state output voltage .7 V 

Operating free-air temperature range: SN54ALS03A. -55°Cto125°C 

SN74ALS03A.0°Cto70°C 

Storage temperature range. -65°Cto150°C 



recommended operating conditions 



SN54ALS03A 

SN74ALS03A 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

Vcc Supply voltage 

4.5 5 5.5 

4.5 5 5.5 

V 

V||-| High-level input voltage 

2 

2 

V 

V|l Low-level input voltage 

0.8 

0.8 

V 

Vqh High-level output voltage 

5.5 

5.5 

V 

lOL Low-level output current 

4 


mA 


8 

T A Operating free-air temperature 

-55 125 

0 70 

°C 


electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


PARAMETER 

TEST CONDITIONS 

SN54ALS03A 

SN74ALS03A 

UNIT 

MIN TYPt MAX 

MIN TYPt MAX 

V|K 

Vcc = 4.5 V, l| = — 1 8 mA 

-1.5 

-1.5 

V 

'OH 

Vcc = 4.5 V, Vqh = 5.5 V 

0.1 

0.1 

mA 

v OL 

Vcc = 4.5 V, Iql = 4 mA 

0.25 0.4 

0.25 0.4 

V 

Vcc = 4.5 V lOL = 8 m A 


0.35 0.5 

l| 

V C c = 5.5 V, V| = 7 V 

0.1 

0.1 

mA 

'IH 

V C c = 5.5 V, V| = 2.7 V 

20 

20 

PA 

hL 

Vcc = 5.5 V, V| = 0.4 V 

-0.1 

-0.1 

mA 

•CCH 

V C c = 5.5 V, V| = 0 V 

0.43 0.85 

0.43 0.85 

mA 

'CCL 

V C c = 5.5 V, V| = 4.5 V 

1.62 3 

1.62 3 

mA 


tAll typical values are at Vqq = 5 V, T/\ = 25°C. 


switching characteristics (see note 1) 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

Vcc = 5 V, 

Cj_ = 15 pF, 

Rl = 2 kQ, 

T A = 25°C 

Vcc = 4.5 V to 5.5 V, 

Cl = 50 pF, 

RL = 2 kS2, 

Ta = MIN to MAX 

UNIT 

'ALS03A 

SN54ALS03A 

SN74ALS03A 

TYP 

MIN MAX 

MIN MAX 

tPLH 

A or B 

Y 

20 

23 59 

23 54 

ns 

<PHL 

A or B 

Y 

12 

CD 

CM 

ID 

5 22 

ns 


NOTE 1: For load circuit and voltage waveforms, see page 1 -12. 
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Package Options Include Both Plastic and 
Ceramic Chip Carriers in Addition to Plastic 
and Ceramic DIPs 

Dependable Texas Instruments Quality 
and Reliability 


TYPES SN54ALS04, SN74ALS04 
HEX INVERTERS 

D2661, APRIL 1982 


description 

These devices contain six independent inverters. 
They perform the boolean function Y = A. 

The SN54ALS04 is characterized for operation over 
the full military temperature range of -55°C to 
1 25 °C. The SN74ALS04 is characterized for opera¬ 
tion from 0°C to 70 °C. 


FUNCTION TABLE 
(each inverter) 


INPUT 

OUTPUT 

A 

Y 

H 

L 

L 

H 


logic symbol 


( 1 ) 


\ ( 2 ) 

( 3 ) 


\ ( 4 ) 


(51 


\ ( 6 ) 


( 9 ) 

\ ( 8 ) 


(111 

\ ( 10 ) 


( 13 ) 


\ ( 12 ) 





1Y 

2Y 

3Y 

4Y 

5Y 

6Y 


Pin numbers shown are for J and N packages. 


SN54ALS04 . . . J PACKAGE 
SN74ALS04...N PACKAGE 
(TOP VIEW) 

i a ni Uunv rr 

1Y C 2 13p6A 


2AQ 3 

2Y[> 
3AQ 5 
3YQ 6 

gndO 


12 I]6Y 
11 I] 5 A 
10 U 5Y 
<04A 
8 ] 4Y 


SN54ALS04 . . . FH PACKAGE 
SN74ALS04 . . . FN PACKAGE 
(TOP VIEW) 


>- < U U < 

*- r- Z > CD 



6Y 

NC 

5A 

NC 

5Y 


NC —No internal connection 


Copyright © 1982 by Texas Instruments Incorporated 
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TYPES SN54ALS04, SN74ALS04 
HEX INVERTERS 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, Vqq .7 V 

Input voltage.7 V 

Operating free-air temperature range: SN54ALS04 . -55°Cto125°C 

SN74ALS04.0°Cto70°C 

Storage temperature range. -65°Cto150°C 



recommended operating conditions 



SN54ALS04 

SN74ALS04 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

Supply voltage 

4.5 5 5.5 

4.5 5 5.5 

V 

V|n High-level input voltage 

2 

2 

V 

V| L Low-level input voltage 

0.8 

0.8 

V 

Iqh High-level output current 

-0.4 

-0.4 

mA 

Iql Low-level output current 

4 


mA 


8 

T a Operating free-air temperature 

-55 125 

o 

r-- 

o 

°C 


electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


PARAMETER 

TEST CONDITIONS 

SN54ALS04 

SN74ALS04 

UNIT 

MIN TYPt MAX 

MIN TYPt MAX 

V IK 

V cc = 4.5 V, 1, = -18 mA 

- 1.5 

-1.5 

V 

V OH 

V cc = 4.5 V, l 0H = -0.4 mA 

2.5 3.4 


V 

Vqc = 4.5 V Iq H = -0.4 mA 


2.7 3.4 

V OL 

\J CC = 4.5 V, l 0L = 4 mA 

0.25 0.4 

0.25 0.4 

V 

Vqc = 4.5 V lgi_ = 8 mA 


0.35 0.5 

'l 

V cc = 5.5 V, V, = 7 V 

0.1 

0.1 

mA 

*IH 

V C c = 5.5 V, V| = 2.7 V 

20 

20 

PA 

■lL 

V cc = 5.5 V, V| = 0.4 V 

-0.1 

-0.1 

mA 

'o* 

V cc = 5.5 V, V 0 = 2.25 V 

o 

1 

in 

1 

-15 -70 

mA 

'CCH 

V cc = 5.5 V, V| = 0 V 

0.65 1.1 

0.65 1.1 

mA 

'CCL 

V cc = 5.5 V, V, = 4.5 V 

2.4 3.8 

2.4 3.8 

mA 


t All typical values are at Vqq = 5 V, T a = 25°C. 

§The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, Iq^. 


switching characteristics (see note 1) 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

V CC = 5 V. 

C L = 1 5 pF, 

R l = 500 «, 

T a = 25 °C 

V CC = 4.5 V to 5.5 V. 

C L = 50 pF, 

R l = 500 S, 

T a = MIN to MAX 

UNIT 

'ALS04 

SN54ALS04 

SN74ALS04 

TYP 

MIN MAX 

MIN MAX 

tpi H 

A 

Y 

4 

3 14 

3 11 

ns 

l PHL 

A 

Y 

3 

2 12 

2 9 

ns 


NOTE 1: For load circuit and voltage waveforms, see page 1-12. 
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Package Options Include Both Plastic and 
Ceramic Chip Carriers in Addition to Plastic 
and Ceramic DIPs 

Dependable Texas Instruments Quality 
and Reliability 


TYPES SN54ALS05, SN74ALS05 
HEX INVERTERS WITH OPEN-COLLECTOR OUTPUTS 

D2661. APRIL 1982 


description 

These devices contain six independent inverters. 
They perform the boolean function Y = A. The open- 
collector outputs require pull-up resistors to perform 
correctly. They may be connected to other open- 
collector outputs to implement active-low wired-OR 
or active-high wired-AND functions. Open-collector 
devices are often used to generate higher Vqh 
levels. 

The SN54ALS05 is characterized for operation over 
the full military temperature range of — 55°C to 
1 25 °C. The SN74ALS05 is characterized for opera¬ 
tion from 0°C to 70 °C. 

FUNCTION TABLE (each inverter) 


SN54ALS05 . . . J PACKAGE 
SN74ALS05 . . . N PACKAGE 
(TOP VIEW) 


1AC 
IV c 
2AC 

2Y C 
3A £ 
3Y £ 
GND C 


1 Ul4 

2 13 


D v cc 
J 6A 
2 6Y 
2 5A 
JSY 
J 4A 
2 4Y 


SN54ALS05 . . . FH PACKAGE 
SN74ALS05 . . . FN PACKAGE 
(TOP VIEW) 


logic symbol 


INPUT 

OUTPUT 

A 

Y 

H 

L 

L 

H 


1A- 
2A- 
3A- 


(1) 

1 <2 

v. (2) 

(3) 

\ (41 


(5) 

\ (6) 


(9) 

\ (8) 


(11) 

^ (10) 


(13) 

\ (12) 





■ 2Y 
-3Y 
-4Y 
-5Y 
-6Y 


O 

*— f- > tO 



(J 


NC — No internal connection 


Pin numbers shown are for J and N packages. 
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TYPES SN54ALS05, SN74ALS05 

HEX INVERTERS WITH OPEN-COLLECTOR OUTPUTS 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, Vcc .7 V 

Input voltage.7 V 

Off-state output voltage .7 V 

Operating free-air temperature range: SN54ALS05 . -55°Cto125°C 

SN74ALS05.0°Cto70°C 

Storage temperature range. -65°Cto150°C 


recommended operating conditions 



SN54ALS05 

SN74ALS05 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

Vcc Supply voltage 

4.5 5 5.5 

4.5 5 5.5 

V 

V|h High-level input voltage 

2 

2 

V 

V|l Low-level input voltage 

0.8 

0.8 

V 

Vqh High-level output voltage 

5.5 

5.5 

V 

lOL Low-level output current 

4 


mA 


8 

T A Operating free-air temperature 

-55 125 

0 70 

°C 


electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


PARAMETER 

TEST CONDITIONS 

SN54ALS05 

SN74ALS05 

UNIT 

MIN TYPt MAX 

MIN TYPt MAX 

V|K 

Vcc = 4.5 V, l| = - 1 8 mA 

-1.5 

-1.5 

V 

'OH 

Vcc = 4.5 V. Vqh = 5.5 V 

0.1 

0.1 

mA 

v OL 

Vcc = V, lf)L = 4 mA 

0.25 0.4 

0.25 0.4 

V 

Vcc = 4 -5 v iOL = 8 mA 


0.35 0.5 

h 

V C c = 5.5 V, V| = 7 V 

0.1 

0.1 

mA 

hH 

Vcc = 5.5 V, V| = 2.7 V 

20 

20 

pA 

IlL 

Vcc = 5.5 V, V| = 0.4 V 

-0.1 

-0.1 

mA 

'CCH 

Vcc = 5.5 V, V| = 0 V 

0.65 1.1 

0.65 1.1 

mA 

'CCL 

V cc = 5.5 V, V| = 4.5 V 

2.4 3.8 

2.4 3.8 

mA 


tAll typical values are at Vcc = 5 V, = 25°C. 


switching characteristics (see note 1) 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

Vcc = 5 V, 

Cl = 15 pF, 

R L = 2 k£2, 

T a = 25°C 

Vcc = 4 -5 V to 5.5 V, 

C L = 50 pF, 

R L = 2 kS, 

T A = MIN to MAX 

UNIT 

■ALS05 

SN54ALS05 

SN74ALS05 

TYP 

MIN MAX 

MIN MAX 

tPLH 

A 

Y 

20 

23 59 

23 54 

ns 

tPHL 

A 

Y 

7 

7 29 

7 23 

ns 


NOTE 1: For load circuit and voltage waveforms, see page 1-12. 
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Package Options Include Both Plastic and 
Ceramic Chip Carriers in Addition to Plastic 
and Ceramic DIPs 

Dependable Texas Instruments Quality 
and Reliability 


description 

These devices contain four independent 2-input AND 
gates. They p erform the boolean functions Y = A B 
or Y = A + B in positive logic. 

The SN54ALS08 is characterized for operation over 
the full military temperature range of -55°C to 
1 25 °C. The SN74ALS08 is characterized for opera¬ 
tion from 0°C to 70 °C. 


FUNCTION TABLE 
(each gate) 


INPUTS 

OUTPUT 

Y 

A 

B 

H 

H 

H 

L 

X 

L 

X 

L 

L 


logic symbol 



1Y 

2Y 

3Y 

4Y 


TYPES SN54ALS08, SN74ALS08 
QUADRUPLE 2 INPUT POSITIVE AND GATES 

D2661, APRIL 1982 


SN54ALS08. . . J PACKAGE 
SN74ALS08 . ..N PACKAGE 
(TOP VIEW) 


iaC 

ibC 

iyC 

2AC 

2BC 

2YC 

gndC 


1 Ul4 

2 13 


nvcc 

U4B 

U4A 

U4Y 

U3B 

]3A 

]3Y 


SN54ALS08 . . . FH PACKAGE 
SN74ALS08 . . . FN PACKAGE 
(TOP VIEW) 


O 

m < o o co 
Z > st 



7 

WV2019 \ 

1 Y 


18 C 

NC 

]5 

17 C 

2A 

]6 

16 [ 

NC 

]7 

15 [ 

2B 

]8 

14 [ 


X 

910111213 y 


> D (J > < 
in z z n n 
O 


4A 

NC 

4Y 

NC 

3B 


NC —No internal connection 


Pin numbers shown are for J and N packages. 
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TYPES SN54ALS08, SN74ALS08 
QUADRUPLE 2-INPUT POSiTiVE-AIMD GATES 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, Vqq .7 V 

Input voltage.7 V 

Operating free-air temperature range: SN54ALS08 . -55°Cto125°C 

SN74ALS08.0°Cto70°C 

Storage temperature range. -65°Cto150°C 


2 


recommended operating conditions 



SN54ALS08 

SN74ALS08 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

Supply voltage 

4.5 5 5.5 

4.5 5 5.5 

V 

V| H High-level input voltage 

2 

2 

V 

V||_ Low-level input voltage 

0.8 

0.8 

V 

Iqh High-level output current 

-0.4 

-0.4 

mA 

IqL Low-level output current 

4 


mA 


8 

T A Operating free-air temperature 

-55 125 

0 70 

°C 


electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


PARAMETER 

TEST CONDITIONS 

SN54ALS08 

SN74ALS08 

UNIT 

MIN TYPi MAX 

MIN TYPt MAX 

V IK 

V cc = 4.5 V, 1, = -18 mA 

-1.5 

-1.5 

V 

< 

O 

1 

V cc = 4.5 V, l 0H = -0.4 mA 

2.5 3.4 


V 

Vqc — 4.5 V Iqh = —0.4 mA 


2.7 3.4 

V OL 

V CC = 4 5 v - 'OL = 4 mA 

0.25 0.4 

0.25 0.4 

V 

V CC = 4.5 V 'oL ~ 8 mA 


0.35 0.5 


V cc = 5.5 V. V| = 7 V 

0.1 

0.1 

mA 

'lH 

V cc = 5.5 V, V, = 2.7 V 

20 

20 

PA 

'lL 

V CC = 5 5 V - v l = 0.4- V 

-0.1 

-0.1 

mA 

•o* 

V cc = 5.5 V, V 0 = 2.25 V 

-30 -112 

-30 -112 

mA 

'CCH 

V cc = 5.5 V, V, = 4.5 V 

1.3 2.4 

1.3 2.4 

mA 

'CCL 

V CC = 5 - 5 v ' V| = 0 V 

2.2 4 

2.2 4 

mA 


t All typical values are at Vqq = 5 V, = 25 °C. 

§The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, Iq£. 


switching characteristics (see note 1) 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

V cc = 5 V, 

C L = 15 pF, 

R l = 500 Q. 

T A = 25 °C 

V cc = 4.5 V to 5.5 V, 

C L = 50 pF, 

R L = 500 n, 

T a = MIN to MAX 

UNIT 

'ALS08 

SN54ALS08 

SN74ALS08 

TYP 

MIN MAX 

MIN MAX 

*PLH 

A or B 

Y 

8 

4 16 

4 14 

ns 

*PHL 

A or B 

Y 

5 

3 12 

3 10 

ns 


NOTE 1: For load circuit and voltage waveforms, see page 1-12. 
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Package Options Include Both Plastic and 
Ceramic Chip Carriers in Addition to Plastic 
and Ceramic DIPs 

Dependable Texas Instruments Quality 
and Reliability 


description 


These devices contain four independent 2-input AND 
gates. T hey p erform the boolean functions Y = A-B 
or Y = A + B in positive logic. The open-collector 
outputs require pull-up resistors to perform correctly. 
They may be connected to other open-collector out¬ 
puts to implement active-low wired-OR or active-high 
wired-AND functions. Open-collector devices are 
often used to generate higher Voh levels. 

The SN54ALS09 is characterized for operation over 
the full military temperature range of -55°C to 
1 25 °C. The SN74ALS09 is characterized for opera¬ 
tion from 0°C to 70 °C. 


FUNCTION TABLE (each gate) 


TYPES SN54ALS09, SN74ALS09 
QUADRUPLE 2-INPUT POSITIVE-AND GATES 
WITH OPEN-COLLECTOR OUTPUTS 

D2661, APRIL 1982 


SN54ALS09 . . . J PACKAGE 
SN74ALS09 . . . N PACKAGE 
(TOP VIEW) 


1AC 
1BC 
1YC 
2A C 
2BQ 
2Y C 

gndQ 


1 U 14 

2 13 


H v cc 

3 4B 
H 4A 
3 4Y 
3 3B 
3 3A 
3 3Y 


SN54ALS09 . . . FH PACKAGE 
SN74ALS09 . . . FN PACKAGE 
(TOP VIEW) 



| INPUTS 

OUTPUT 

Y 

A 

B 

H 

H 

H 

L 

X 

L 

X 

L 

L 


logic symbol 



o 

CO < U CJ £D 

«- r- 2 > 



o o >- < 

z 2 CO (O 

u 


NC — No internal connection 


Pin numbers shown are for J and N packages. 


Copyright © 1982 by Texas Instruments Incorporated 
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TYPES SN54ALS09, SN74ALS09 
QUADRUPLE 2-INPUT POSITIVE-AND GATES 
WITH OPEN-COLLECTOR OUTPUTS 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, Vcc . 7 V 

Input voltage.7 V 

Off-state output voltage .7 V 

Operating free-air temperature range: SN54ALS09 . -55°Cto125°C 

SN74ALS09.0°Cto70°C 

Storage temperature range. - 65 °C to 1 50 °C 


recommended operating conditions 



SN54ALS09 

SN74ALS09 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

Vcc Supply voltage 

4.5 5 5.5 

4.5 5 5.5 

V 

V|h High-level input voltage 

2 

2 

V 

V||_ Low-level input voltage 

0.8 

0.8 

V 

v OH High-level output voltage 

5.5 

5.5 

V 

lOL Low-level output current 

4 


mA 


8 

Operating free-air temperature 

-55 125 

0 70 

°C 


electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


PARAMETER 

TEST CONDITIONS 

SN54ALS09 

SN74ALS09 

UNIT 

MIN TYPt MAX 

MIN TYPt MAX 

V|K 

Vcc = 4.5 V, l| = -18 mA 

-1.5 

-1.5 

V 

'OH 

VCC = 4.5 V, Voh = 5.5 V 

0.1 

0.1 

mA 

v OL 

Vcc = 4.5 V, lOL = 4 mA 

0.25 0.4 

0.25 0.4 

V 

Vcc = 4.5 V lgi_ = 8 mA 


0.35 0.5 

l| 

V C C = 5.5 V, V| = 7 V 

0.1 

0.1 

mA 

IlH 

V C c = 5.5 V, V| = 2.7 V 

20 

20 

pA 

IlL 

V CC = 5.5 V, V| = 0.4 V 

-0.1 

-0.1 

mA 

'CCH 

Vcc = 5.5 V, V| = 4.5 V 

1.35 2.4 

1.35 2.4 

mA 

'CCL 

V C c = 5.5 V, V| = 0 V 

2.2 4 

2.2 4 

mA 


t All typical values are at Vcc = 5 V, Ta = 25 °C. 


switching characteristics (see note 1) 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

V C C = 5 V, 

C L = 15 pF, 

R L = 2 kS, 

T A = 25°C 

Vcc = 4.5 V to 5.5 V, 

Cl = 50 pF, 

R L = 2 kC2, 

T a = MIN to MAX 

UNIT 

'ALS09 

SN54ALS09 

SN74ALS09 

TYP 

MIN MAX 

MIN MAX 

tPLH 

A or B 

Y 

20 

23 59 

23 54 

ns 

tPHL 

A or B 

Y 

10 

5 17 

5 15 

ns 


NOTE 1: For load circuit and voltage waveforms, see page 1-12. 
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Package Options Include Both Plastic and 
Ceramic Chip Carriers in Addition to Plastic 
and Ceramic DIPs 

Dependable Texas Instruments Quality 
and Reliability 


description 

These devices contain three independent 3-input 
NAND gates. They perform the boolean functions 
Y = A B C or Y = A + B+ Cin positive logic. 

The SN54ALS10 is characterized for operation over 
the full military temperature range of -55°C to 
1 25 °C. The SN74ALS1 0 is characterized for opera¬ 
tion from 0°C to 70 °C. 


TYPES SN54ALS10, SN74ALS10 
TRIPLE 3-INPUT POSITIVE-NAND GATES 

D2661 .APRIL 1982 


SN54ALS10.. . J PACKAGE 
SN74ALS10. ..N PACKAGE 
(TOP VIEW) 


1 L7l4 

2 13 

3 12 

4 11 

5 10 

6 9 

7 8 


FUNCTION TABLE (each gate) 


INPUTS 

OUTPUT 

Y 

A 

B 

c 

H 

H 

H 

L 

L 

X 

X 

H 

X 

L 

X 

H 

X 

X 

L 

H 


logic symbol 



Pin numbers shown are for J and N packages. 


SN54ALS10. . . FH PACKAGE 
SN74ALS10 . . . FN PACKAGE 
(TOP VIEW) 

O 

co < cj o u 
- 2 > 

/ U UUU'CJ 

3 2 1 2019 \ 

2A ]4. 1B [ 1 Y 

NC ]b 'l7 [ NC 

2B ] 6 16 [ 3C 

NC ]V 15 [ NC 

2C ]8 14 [ 3B 

\ 9 10 11 12 13 / 

\nnnnn / 

> Q (J > < 

Csl z Z CO CO 

(J 


NC —No interna! connection 


Copyright © 1982 by Texas Instruments Incorporated 

Texas Instruments : 

I NCORPORATED 


POST OFFICE BOX 225012 • DALLAS. TEXAS 75265 





TYPES SN54ALS10, SN74ALS10 
TRIPLE 3-INPUT POSITIVE-NAND GATES 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, Vqq .7 V 

Input voltage.7 V 

Operating free-air temperature range: SN54ALS10 . — 55°Cto125°C 

SN74ALS10.0 °C to 70 °C 

Storage temperature range. -65°Cto150°C 



recommended operating conditions 



SN54ALS10 

SN74ALS10 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

V(-;c Supply voltage 

4.5 5 5.5 

4.5 5 5.5 

V 

V||_| High-level input voltage 

2 

2 

V 

V|l Low-level input voltage 

0.8 

0.8 

V 

Iqh High-level output current 

-0.4 

-0.4 

mA 

Iql Low-level output current 

4 


mA 


8 

T a Operating free-air temperature 

-55 125 

0 70 

°C 


electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


PARAMETER 

TEST CONDITIONS 

SN54ALS10 

SN74ALS10 

UNIT 

MIN TYPt MAX 

MIN TYPt MAX 

V IK 

V cc = 4.5 V, l| = -18 mA 

-1.5 

-1.5 

V 

X 

o 

> 

V cc = 4.5 V, l 0H = -0.4 mA 

2.5 3.4 


V 

Vcc = 4.5 V Iqj_I = -0.4 mA 


2.7 3.4 

v OL 

V C c = 4-5 V, lgi_ = 4 mA 

0.25 0.4 

0.25 0.4 

V 

Vcc = 4.5 V 'OL = 8 mA 


0.35 0.5 

h 

V cc = 5.5 V, V, = 7 V 

0.1 

0.1 

mA 

'lH 

V cc = 5.5 V, V, = 2.7 V 

20 

20 

pA 

■lL 

V cc = 5.5 V, V| = 0.4 V 

-0.1 

-0.1 

mA 

' 0 5 

V cc = 5.5 V, V 0 = 2.25 V 

-30 -112 

-30 -112 

mA 

'CCH 

V cc = 5.5 V, V, = 0 V 

0.32 0.6 

0.32 0.6 

mA 

'CCL 

V CC = 5.5 V, V, = 4.5 V 

1.2 2.2 

1.2 2.2 

mA 


tAll typical values are at Vqq = 5 V, T A = 25°C. 

§The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, Iq^. 


switching characteristics (see note 1) 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

v cc = 5 V, 

C L = 15 pF, 

R l = 500 Q, 

T A = 25 °C 

V CC = 4.5 V to 5.5 V, 

C L = 50 pF, 

R l = 500 Q, 

T a = MIN to MAX 

UNIT 

'ALS10 

SN54ALS10 

SN74ALS10 

TYP 

MIN MAX 

MIN MAX 

l PLH 

Any 

Y 

4 

3 14 

3 11 

ns 

t PHL 

Any 

Y 

10 

4 21 

4 18 

ns 


NOTE 1: For load circuit and voltage waveforms, see page 1-12. 
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Package Options Include Both Plastic and 
Ceramic Chip Carriers in Addition to Plastic 
and Ceramic DIPs 

Dependable Texas Instruments Quality 
and Reliability 


TYPES SN54ALS11, SN74ALS11 
TRIPLE 3-INPUT POSITIVE-AND GATES 

_D2661. APRIL 1 982 


description 

These devices contain three independent 3-input 
AND gates. They perform the boolean functions 
Y = A B-C orY = A + B + Cin positive logic. 

The SN54ALS11 is characterized for operation over 
the full military temperature range of -55°C to 
1 25 °C. The SN74ALS1 1 is characterized for opera¬ 
tion from 0°C to 70 °C. 


SN54ALS11 . . . J PACKAGE 
SN74ALS11 . . . N PACKAGE 


(TOP VIEW) 


1A C 

1 Ul4 

1 B c 

2 13 

2AC 

3 12 

2B L 

4 11 

2CQ 

5 10 

2V£ 

6 9 

gndL 

7 8 


33C 
U 3B 
D 3A 


FUNCTION TABLE (each gate! 


INPUTS 

OUTPUT 

Y 

A 

B 

C 

H 

H 

H 

H 

L 

X 

X 

L 

X 

L 

X 

L 

X 

X 

L 

L 


logic symbol 



Pin numbers shown are for J and N packages. 


SN54ALS11 . . . FH PACKAGE 
SN74ALS11 . . . FN PACKAGE 
(TOP VIEW) 

O 

m < u o u 
*- z > 



NC —No internal connection 


Copyright © 1982 by Texas Instruments Incorporated 
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TYPES SN54ALS11, SN74ALS11 
TRIPLE 3 INPUT POSITIVE-AND GATES 


absolute maximum ratings over operating free-air temperature range {unless otherwise noted) 


Supply voltage, Vqq .7 V 

Input voltage.7 V 

Operating free-air temperature range: SN54ALS11 . -55°Cto125°C 

SN74ALS11 .0 °C to 70 °C 

Storage temperature range. -65°Cto150°C 



recommended operating conditions 



SN54ALS11 

SN74ALS11 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

Vqq Supply voltage 

4.5 5 5.5 

4.5 5 5.5 

V 

V|h High-level input voltage 

2 

2 

V 

V||_ Low-level input voltage 

0.8 

0.8 

V 

Iqh High-level output current 

-0.4 

-0.4 

mA 

Iql Low-level output current 

4 


mA 


8 

T A Operating free-air temperature 

-55 125 

0 70 

°C 


electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


PARAMETER 

TEST CONDITIONS 

SN54ALS11 

SN74ALS11 

UNIT 

MIN TYPt MAX 

MIN TYPt MAX 

V IK 

V CC ■= 4 -5 v, l| = -18 mA 

-1.5 

-1.5 

V 

X 

o 

> 

V cc = 4.5 V, l 0H = -0.4 mA 

2.5 3.4 


V 

V CC = 4 -5 V lOH = -0-4 mA 


2.7 3.4 

o 

> 

V CC = 4 -5 V, lgi_ = 4 mA 

0.25 0.4 

0.25 0.4 

V 

V CC = 4.5 V i 0L = 8 mA 


0.35 0.5 

'l 

V CC = 5.5 V, V, = 7V 

0.1 

0.1 

mA 

•|H 

V cc = 5.5 V, V| = 2.7 V 

20 

20 

pA 

•|L 

V cc = 5.5 V, V| = 0.4 V 

-0.1 

-0.1 

mA 

'o« 

V cc = 5.5 V, V 0 = 2.25 V 

-30 -112 

-30 -112 

mA 

'CCH 

V cc = 5.5 V, V| = 4.5 V 

1 1.8 

1 1.8 

mA 

'CCL 

V cc = 5.5 V, V| = 0 V 

1.6 3 

1.6 3 

mA 


t All typical values are at Vqq = 5 V, = 25 °C. 

§The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, Iq^. 


switching characteristics (see note 1) 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

V CC = 5 v - 
C L = 15 pF, 

R l = 500 Q, 

T a = 25°C 

V cc = 4.5 V to 5.5 V, 

C L = 50 pF, 

R l = 500 Q, 

T a = MIN to MAX 

UNIT 

'ALS11 

SN54ALS11 

SN74ALS11 

TYP 

MIN MAX 

MIN MAX 

l PLH 

Any 

Y 

12 

5 23 

o 

CM 

IP 

ns 

l PHL 

Any 

Y 

6 

3 12 

CO 

o 

ns 


NOTE 1: For load circuit and voltage waveforms, see page 1-12. 
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Package Options Include Both Plastic and 
Ceramic Chip Carriers in Addition to Plastic 
and Ceramic DIPs 

Dependable Texas Instruments Quality 
and Reliability 


description 

These devices contain three independent 3-input 
NAND gates with open-collector outputs. These 
gates perform the boolean functions Y = A-B-C or 
Y = A + B + C in positive logic. The open-collector 
outputs require pull-up resistors to perform correctly. 
They may be connected to other open-collector out¬ 
puts to implement active-low wired-OR or active-high 
wired-AND functions. Open-collector devices are 
often used to generate higher Voh levels. 


TYPES SN54ALS12, SN74ALS12 
TRIPLE 3 INPUT POSITIVE-NAND GATES 
WITH OPEN-COLLECTOR OUTPUTS 

_D2661. APRIL 1982 


SN54ALS12 . . . JPACKAGE 
SN74ALS12 . . . N PACKAGE 
(TOP VIEW) 


iaQ 

1 LJl4 

ibC 

2 13 

2AC 

3 12 

2BQ 

4 11 

2C L 

5 10 

2Y L 

6 9 

GNDL 

7 8 


H v cc 
U 1C 


□ 3A 


The SN54ALS1 2 is characterized for operation over 
the full military range of -55°C to 125°C. The 
SN74ALS1 2 is characterized for operation from 0 °C 
to 70°C. 


SN54ALS12 . . . FH PACKAGE 
SN74ALS12 . . . FN PACKAGE 
(TOP VIEW) 


logic symbol 


FUNCTION TABLE (each gate) 


CJ 

CD < U (_> u 
«- - Z > T— 



INPUTS 

OUTPUT 

Y 

A 

B 

C 

H 

H 

H 

L 

L 

X 

X 

H 

X 

L 

X 

H 

X 

X 

L 

H 


> Q U > < 
cs z 2 co m 

o 



NC — No internal connection 


Pin numbers shown are for J and N packages. 
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TYPES SN54ALS12, SN74ALS12 
TRIPLE 3-INPUT POSITIVE-NAND GATES 
WITH OPEN-COLLECTOR OUTPUTS 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, Vqc .7 V 

Input voltage.7 V 

Off-state output voltage .7 V 

Operating free-air temperature range: SN54ALS12 . - 55 °C to 1 25 °C 

SN74ALS1 2.0°Cto70°C 

Storage temperature range. - 65 °C to 1 50 °C 


recommended operating conditions 



SN54ALS12 

SN74ALS12 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

Vqq Supply voltage 

4.5 5 5.5 

4.5 5 5.5 

V 

V|(_| High-level input voltage 

2 

2 

V 

V| L Low-level input voltage 

0.8 

0.8 

V 

Vqh High-level output voltage 

5.5 

5.5 

V 

IqL Low-level output current 

4 


mA 


8 

Ta Operating free-air temperature 

-55 125 

0 70 

°C 


electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


PARAMETER 

TEST CONDITIONS 

SN54ALS12 

SN74ALS12 

UNIT 

MIN TYPt MAX 

MIN TYPt MAX 

V|K 

Vcc = 4.5 V, l| = — 18mA 

-1.5 

-1.5 

V 

'OH 

Vcc = 4.5 V, Voh = 5.5 V 

0.1 

0.1 

mA 

v OL 

Vqc = 4.5 V, lOL = 4 mA 

0.25 0.4 

0.25 0.4 

V 

Vcc = 4.5 V lOL ~ 8 mA 


0.35 0.5 

l| 

V C c = 5.5 V, V| = 7 V 

0.1 

0.1 

mA 

l|H 

V C c = 5.5 V, V| = 2.7 V 

20 

20 

pA 

•lL 

Vcc = 5.5 V, V|L = 0.4 V 

-0.1 

-0.1 

mA 

'CCH 

V C C = 5.5 V, V| = 0 V 

0.32 0.6 

0.32 0.6 

mA 

'CCL 

Vcc = 5.5 V, V| = 4.5 V 

1.2 2.2 

1.2 2.2 

mA 


1AII typical values are at Vqq = 5 V, = 25°C. 


switching characteristics (see note 1) 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

Vcc = 5 V, 

Cl = 15 pF, 

R L = 2 kO, 

T A = 25 °C 

Vcc = 4 5 V t0 5.5 V. 

C L = 50 pF, 

R L = 2 kQ, 

T a = MIN to MAX 

UNIT 

'ALS12 

SN54ALS12 

SN74ALS12 

TYP 

MIN MAX 

MIN MAX 

tPLH 

Any 

Y 

20 

23 59 

LO 

CO 

CM 

ns 

tPHL 

Any 

Y 

_1! _i 

9 37 

9 30 

ns 


NOTE 1: For load circuit and voltage waveforms, see page 1-12. 
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Package Options Include Both Plastic and 
Ceramic Chip Carriers in Addition to Plastic 
and Ceramic DIPs 

Dependable Texas Instruments Quality 
and Reliability 


description 

These devices contain three independent 3-input 
AND gates with open-collector outputs. These gates 
perf orm the boolean functions Y = ABC or 
Y = A + B + C in positive logic. The open-collector 
outputs require pull-up resistors to perform correctly. 
They may be connected to other open-collector out¬ 
puts to implement active-low wired-OR or active-high 
wired-AND functions. Open-collector devices are 
often used to generate higher Voh levels. 

The SN54ALS1 5 is characterized for operation over 
the full military range of -55°C to 125°C. The 
SN74ALS1 5 is characterized for operation from 0 °C 
to 70 °C. 


FUNCTION TABLE (each gate) 


[ INPUTS 

OUTPUT 

Y 

A 

B 

C 

H 

H 

H 

H 

L 

X 

X 

L 

X 

L 

X 

L 

X 

X 

L 

L 


logic symbol 



1Y 


2Y 


3Y 


TYPES SN54ALS15, SN74ALS15 
TRIPLE 3-INPUT POSITIVE-AND GATES 
WITH OPEN-COLLECTOR OUTPUTS 

D2661, APRIL 1982 


SN54ALS15 . . . JPACKAGE 
SN74ALS15 . . . N PACKAGE 
(TOP VIEW) 


1 A C 

1 Ul4 

IWcc 

IB C 

2 13 

Die 

2A C 

3 12 

D 1Y 

2B C 

4 11 

D3C 

2C E 

5 10 

D 3B 

2Y £ 

6 9 

D 3A 

GND C 

7 8 

D 3Y 


SN54ALS15 . . . FH PACKAGE 
SN74ALS15 . . . FN PACKAGE 
(TOP VIEW) 


U 

m < u cj u 
-- «- 2 > -- 

I—11_11_11_11_! \ 

3 2 1 20 19 \ 


2A ] 4 
NC ]5 
2B ] 6 
NC ]7 
2C ] 8 


18 [ 1 Y 
17 [ NC 
16 [ 3C 
15 [ NC 
14 [ 3B 


\ 9 10 11 12 13 / 

\_mr—ii—li—in / 

> Q U > < 
n z 2 n n 
o 


NC — No internal connection 


Pin numbers shown are for J and N packages. 
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TYPES SN54ALS15, SN74ALS15 
TRIPLE 3 INPUT POSITIVE-AND GATES 
WITH OPEN-COLLECTOR OUTPUTS 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, Vcc . 

Input voltage.. 

Off-state output voltage . 

Operating free-air temperature range: SN54ALS1 5 

SN74ALS1 5 

Storage temperature range. 


.7 V 

.7 V 

.7 V 

- 55 °C to 1 25 °C 
. . . 0°Cto70°C 
-65 °C to 1 50 °C 



recommended operating conditions 



SN54ALS15 

SN74ALS15 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

Vcc Supply voltage 

4.5 5 5.5 

4.5 5 5.5 

V 

V||-| High-level input voltage 

2 

2 

V 

V|l Low-level input voltage 

0.8 

0.8 

V 

Vqh High-level output voltage 

5.5 

5.5 

V 

lOL Low-level output current 

4 


mA 


8 

T/\ Operating free-air temperature 

-55 125 

0 70 

°C 


electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


PARAMETER 

TEST CONDITIONS 

SN54ALS15 

SN74ALS15 

UNIT 

MIN TYPt MAX 

MIN TYPt MAX 

V|K 

Vcc = 4.5 V, l| = -18 mA 

-1.5 

-1.5 

V 

'OH 

V C c = 4.5 V, V 0H = 5.5 V 

0.1 

0.1 

mA 

VOL 

Vcc = 4.5 V, Iql = 4 mA 

0.25 0.4 

0.25 0.4 

V 

V C c = 4.5 V lOL = 8 mA 


0.35 0.5 

l| 

Vcc = 5.5 V, V| = 7 V 

0.1 

0.1 

mA 

l|H 

Vcc = 5.5 V, V| = 2.7 V 

20 

20 

pA 

l|L 

Vcc = 5.5 V, V|i_ = 0.4 V 

-0.1 

-0.1 

mA 

'CCH 

Vcc = 5.5 V, V| = 4.5 V 

1 1.8 

1 1.8 

mA 

'CCL 

V C c = 5.5 V, V| = 0 V 

1.66 3 

1.66 3 

mA 


t All typical values are at Vqq = 5 V, = 25 °C. 


switching characteristics (see note 1) 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

V C c = 5 V, 

C L = 15 pF. 

R L = 2 kS, 

T A = 25 °C 

Vcc = 4.5 V to 5.5 V, 

Cl = 50 pF, 

R L = 2 kQ, 

T a = MIN to MAX 

UNIT 

'ALS15 

SN54ALS15 

SN74ALS1 5 

TYP 

MIN MAX 

MIN MAX 

tPLH 

Any 

Y 

20 

23 59 

23 54 

ns 

tPHL 

Any 

Y 

10 

6 14 

6 13 

ns 


NOTE 1: For load circuit and voltage waveforms, see page 1-12. 
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Package Options Include Both Plastic and 
Ceramic Chip Carriers in Addition to Plastic 
and Ceramic DIPs 

Dependable Texas Instruments Quality 
and Reliability 


description 

These devices contain two independent 4-input 
NAND gates. They perform the boolean functions 
Y = ABCD orY =A + B + C + Din positive logic. 

The SN54ALS20A is characterized for operation 
over the full military temperature range of - 5 5 °C to 
125°C. The SN74ALS20A is characterized for 
operation from 0°C to 70 °C. 


FUNCTION TABLE (each gate) 


! INPUTS 

OUTPUT 

Y 

A 

B 

c 

D 

H 

H 

H 

H 

L 

L 

X 

X 

X 

H 

X 

L 

X 

X 

H 

X 

X 

L 

X 

H 

X 

X 

X 

L 

H 


logic symbol 



Pin numbers shown are for J and N packages. 


TYPES SN54ALS20A, SN74ALS20A 
DUAL 4-INPUT POSiTIVE-NAND GATES 

D2661, APRIL 1982 


SN54ALS20A . . . J PACKAGE 
SN74ALS20A . . .NPACKAGE 
(TOP VIEW) 


1 

U 14 

2 

13 

3 

12 

4 

11 

5 

10 

6 

9 

7 

8 


D V CC 
3 2D 


SN54ALS20A . . . FH PACKAGE 
SN74ALS20A . . . FN PACKAGE 
(TOP VIEW) 


U 

< (J u o 
r- Z > N 



> Q O > < 
■- Z Z N N 

a 


NC-No internal connection 
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TYPES SN54ALS20A, SN74ALS20A 
DUAL 4-INPUT POSITIVE-NAND GATES 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, Vqq .7 V 

Input voltage.7 V 

Operating free-air temperature range: SN54ALS20A. -55°Cto125°C 

SN74ALS20A.0°Cto70°C 

Storage temperature range. -65°Cto150°C 



recommended operating conditions 



SN54ALS20A 

SN74ALS20A 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

Vgg Supply voltage 

4.5 5 5.5 

4.5 5 5.5 

V 

V||_| High-level input voltage 

2 

2 

V 

V 11 _ Low-level input voltage 

0.8 

0.8 

V 

Iq l_l High-level output current 

-0.4 

-0.4 

mA 

Iql Low-level output current 

4 


mA 


8 

T A Operating free-air temperature 

-55 125 

0 70 

°C 


electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


PARAMETER 

TEST CONDITIONS 

SN54ALS20A 

SN74ALS20A 

UNIT 

MIN TYPt MAX 

MIN TYPt MAX 

V IK 

V cc = 4.5 V, l| = — 18 mA 

-1.5 

-1.5 

V 

X 

o 

> 

V cc = 4.5 V, l 0H = -0.4 mA 

2.5 3.4 


V 

Vcc = 4 -5 V Iqh = -0.4 mA 


2.7 3.4 

o 

> 

V CC = 4 -^ V/ Iol “ 4 mA 

0.25 0.4 

0.25 0.4 

V 

V C c = 4 -5 v Iql = 6 mA 


0.35 0.5 

•l 

V cc = 5.5 V, V, = 7 V 

0.1 

0.1 

mA 

'lH 

V CC = 5 5 V - V l = 2 7 V 

20 

20 

pA 

1 1L 

V cc = 5.5 V, V| = 0.4 V 

-0.1 

-0.1 

mA 

'0* 

V cc = 5.5 V, Vg = 2.25 V 

-15 -70 

-15 -70 

mA 

'CCH 

V cc = 5.5 V, V, = 0 V 

0.22 0.4 

0.22 0.4 

mA 

'CCL 

V CC = 5.5V, V, = 4.5 V 

0.81 1.5 

0.81 1.5 

mA 


t All typical values are at v cc = 5V - T A = 25 ° c - 

§The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, Iq^. 


switching characteristics (see note 1) 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

V CC = 5 V. 

C L = 15 pF, 

R l = 500 Q, 

T a = 25°C 

V CC = 4.5 V to 5.5 V, 

C L = 50 pF, 

R l = 500 Q, 

T a = MIN to MAX 

UNIT 

'ALS20A 

SN54ALS20A 

SN74ALS20A 

TYP 

MIN MAX 

MIN MAX 

l PLH 

Any 

Y 

4 

CO 

CO 

3 1 1 

ns 

tpHL 

Any 

Y 

4 

3 12 

o 

CO 

ns 


NOTE 1: For load circuit and voltage waveforms, see page 1-12. 
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Package Options Include Both Plastic and 
Ceramic Chip Carriers in Addition to Plastic 
and Ceramic DIPs 

Dependable Texas Instruments Quality 
and Reliability 


description 

These devices contain two independent 4-input AND 
gates. They perfo rm the bo olean functions 
Y = A B’C'D or Y = A + B + C + D in positive logic. 

The SN54ALS21 is characterized for operation over 
the full military temperature range of -55°C to 
1 25 °C. The SN74ALS21 is characterized for opera¬ 
tion from 0 °C to 70 °C. 


FUNCTION TABLE (each gate) 


INPUTS 

OUTPUT 

Y 

A 

B 

c 

D 

H 

H 

H 

H 

H 

L 

X 

X 

X 

L 

X 

L 

X 

X 

L 

X 

X 

L 

X 

L 

X 

X 

X 

L 

L 


logic symbol 



Pin numbers shown are for J and N packages. 


TYPES SN54ALS21, SN74ALS21 
DUAL 4-INPUT POSITIVE-AND GATES 

D2661, APRIL 1982 


SN54ALS21 . . . J PACKAGE 
SN74ALS21 . . .N PACKAGE 
(TOP VIEW) 


1AC 

1 Ul4 

1BC 

2 13 

NCC 

3 12 

ice 

4 11 

1DC 

5 10 

1Y C 

6 9 

gndC 

7 8 


; cc 


MNC 


SN54ALS21 . . . FH PACKAGE 
SN74ALS21 . . . FN PACKAGE 
(TOP VIEW) 


O 

CD < O UQ 
<- Z > CM 



o 


NC —No internal connection 


Copyright © 1982 by Texas Instruments Incorporated 

Texas Instruments ; 

I NCOR PORATED 


POST OFFICE BOX 225012 • DALLAS. TEXAS 75265 





TYPES SN54ALS21, SN74ALS21 
DUAL 4 INPUT POSITIVE-ARID GATES 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, ..7 V 

Input voltage..7 V 

Operating free-air temperature range: SN54ALS21 . -55°Cto125°C 

SN74ALS21 .0°Cto70°C 

Storage temperature range. -65°Cto150°C 


2 


recommended operating conditions 



SN54ALS21 

SN74ALS21 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

Supply voltage 

4.5 5 5.5 

4.5 5 5.5 

V 

V|(_| High-level input voltage 

2 

2 

V 

V||_ Low-level input voltage 

0.8 

0.8 

V 

Iqh High-level output current 

-0.4 

-0.4 

mA 

Iql Low-level output current 

4 


mA 


8 

T A Operating free-air temperature 

-55 125 

0 70 

°C 


electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


PARAMETER 

TEST CONDITIONS 

SN54ALS21 

SN74ALS21 

UNIT 

MIN TYPt MAX 

MIN TYPt MAX 

V|K 

V CC = 4 -5 v, l| = -18 mA 

-1.5 

-1.5 

V 

X 

o 

> 

V cc = 4.5 V, l 0H = -0.4 mA 

2.5 3.4 


V 

Vqc = 4.5 V Iqh = -0.4 mA 


2.7 3.4 

_l 

o 

> 

V CC = 4.5 V, l 0L = 4 mA 

0.25 0.4 

0.25 0.4 

V 

Vcc = 4.5 V *OL = 8 mA 


0.35 0.5 

'l 

V cc = 5.5 V, V, = 7 V 

0.1 

0.1 

mA 

■lH 

Vqc = 5 5 v - V| = 2.7 V 

20 

20 

pA 

'lL 

V cc = 5.5 V, V, L = 0.4 V 

-0.1 

-0.1 

mA 

'o 5 

V CC = 5.5 V, V 0 = 2.25 V 

-30 -112 

-30 -112 

mA 

'CCH 

V cc = 5.5 V, V, = 4.5 V 

0.67 1.2 

0.67 1.2 

mA 

'CCL 

V cc = 5.5 V, V| = 0 V 

1.1 2 

1.1 2 

mA 


tAll typical values are at Vqq = 5 V, = 25°C. 

§The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, Iq£. 


switching characteristics (see note 1) 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

V CC = 5 V. 

C L = 15 pF, 

R l = 500 Q, 

T a = 25°C 

V cc = 4.5 V to 5.5 V, 

C L = 50 pF, 

R l = 500 Q, 

T a = MIN to MAX 

UNIT 

'ALS21 

SN54ALS21 

SN74ALS21 

TYP 

MIN MAX 

MIN MAX 

l PLH 

Any 

Y 

12 

6 30 

6 26 

ns 

*PHL 

Any 

Y 

5 

3 12 

o 

CO 

ns 


NOTE 1: For load circuit and voltage waveforms, see page 1-12. 
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Package Options Include Both Plastic and 
Ceramic Chip Carriers in Addition to Plastic 
and Ceramic DIPs 

Dependable Texas Instruments Quality 
and Reliability 


description 

These devices contain two independent 4-input 
NAND gates. These gates perform the boolean func¬ 
tions Y = A-B-C D or Y = A + B + C + D in positive 
logic. The open-collector outputs require pull-up 
resistors to perform correctly. They may be con¬ 
nected to other open-collector outputs to implement 
active-low wired-OR or active-high wired-AND func¬ 
tions. Open-collector devices are often used to 
generate higher Voh levels. 

The SN54ALS22A is characterized for operation 
over the full military temperature range of - 55 °C to 
125°C. The SN74ALS22A is characterized for 
operation from 0°C to 70 °C. 


FUNCTION TABLE (each gate) 


INPUTS 

OUTPUT 

Y 

A 

B 

c 

D 

H 

H 

H 

H 

L 

L 

X 

X 

X 

H 

X 

L 

X 

X 

H 

X 

X 

L 

X 

H 

X 

X 

X 

L 

H 


logic symbol 



TYPES SN54ALS22A, SN74ALS22A 
DUAL 4-INPUT POSITIVE-WAND GATES 
WITH OPEN-COLLECTOR OUTPUTS 

_D2661 . APRIL 1982 


SN54ALS22A . . . J PACKAGE 
SN74ALS22A . . . NPACKAGE 
(TOP VIEW) 



SN54ALS22A . . . FH PACKAGE 
SN74ALS22A . . . FN PACKAGE 
(TOP VIEW) 


a 

co < o u a 

«- z: > CM 



a 


NC — No internal connection 


Pin numbers shown are for J and N packages. 
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TYPES SN54ALS22A, SN74ALS22A 
DUAL 4-INPUT POSITIVE-NANO GATES 
WITH OPEN-COLLECTOR OUTPUTS 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, Vcc . 

Input voltage. 

Off-state output voltage . 

Operating free-air temperature range: SN54ALS22A 

SN74ALS22A 

Storage temperature range. 


.7 V 

.7 V 

.7 V 

- 55 °C to 125 °C 
. . . 0°C to 70°C 

- 65 °C to 150 °C 



recommended operating conditions 



SN54ALS22A 

SN74ALS22A 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

Vcc Supply voltage 

4.5 5 5.5 

4.5 5 5.5 

V 

V|h High-level input voltage 

2 

2 

V 

V|i_ Low-level input voltage 

0.8 

0.8 

V 

Voh High-level output voltage 

5.5 

5.5 

V 

lOL Low-level output current 

4 


mA 


8 

Ta Operating free-air temperature 

-55 125 

0 70 

°C 


electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


PARAMETER 

TEST CONDITIONS 

SN54ALS22A 

SN74ALS22A 

UNIT 

MIN TYPt MAX 

MIN TYPt MAX 

V|K 

Vcc = 4.5 V, l| = — 18 mA 

-1.5 

-1.5 

V 

>OH 

V C c = 4.5 V, VoH = 5.5 V 

0.1 

0.1 

mA 

v OL 

Vqc = 4.5 V, lOL = 4 mA 

0.25 0.4 

0.25 0.4 

V 

Vcc = 4.5 V lOL = 8 mA 


0.35 0.5 

'l 

V C c = 5.5 V, V| = 7 V 

0.1 

0.1 

mA 

'IH 

V C C = 5.5 V, V| = 2.7 V 

20 

20 

pA 

'IL 

Vcc = 5.5 V, V|i_ = 0.4 V 

-0.1 

-0.1 

mA 

'CCH 

V C c = 5.5 V, V| = 0 V 

0.22 0.4 

0.22 0.4 

mA 

'CCL 

Vcc = 5.5 V, V| = 4.5 V 

0.8 1.5 

0.8 1.5 

mA 


t All typical values are at Vcc = 5 V, Ta = 25°C. 


switching characteristics (see note 1) 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

V C C = 5 V, 

C L = 15 pF, 

R[_ = 2 kQ, 

T A = 25 °C 

Vcc = 4.5 V to 5.5 V, 

Cl = 50 pF, 

R L = 2 kQ, 

T A = MIN to MAX 

UNIT 

'ALS22A 

SN54ALS22A 

SN74ALS22A 

TYP 

MIN MAX 

MIN MAX 

tPLH 

Any 

Y 

20 

23 59 

23 54 

ns 

tPHL 

Any 

Y 

13 

CM 

CO 

o 

CM 

CO 

ns 


NOTE 1: For load circuit and voltage waveforms, see page 1-12. 
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Package Options include Both Plastic and 
Ceramic Chip Carriers in Addition to Plastic 
and Ceramic DIPs 


Dependable Texas Instruments Quality 
and Reliability 


TYPES SN54ALS27, SW74ALS27 
TRIPLE 3-INPUT POSITIVE-NOR GATES 

D2661, APRIL 1982 


description 

These devices contain three independent 3-input 
NOR gates. They perform the boolean functions 
Y = A + B + CorY = A-B C in positive logic. 

The SN54ALS27 is characterized for operation over 
the full military temperature range of -55°C to 
1 25 °C. The SN74ALS27 is characterized for opera¬ 
tion from 0°C to 70 °C. 


SN54ALS27 . . . J PACKAGE 
SN74ALS27 . . .N PACKAGE 
(TOP VIEW) 


iaC 

IB C 
2AC 
2B C 
2CC 
2Yd 
gndE 


1 U 14 

2 13 

3 12 

4 11 

5 10 

6 9 

7 8 


H V CC 

Die 

Div 

D3C 
D 3B 
I|3A 
D 3Y 


FUNCTION TABLE (each gate) 


INPUTS 

OUTPUT 

Y 

A 

B 

C 

H 

X 

X 

L 

X 

H 

X 

L 

X 

X 

H 

L 

L 

L 

L 

H 


logic symbol 



Pin numbers shown are for J and N packages. 


SN54ALS27 . . . FH PACKAGE 
SN74ALS27 . . . FN PACKAGE 
(TOP VIEW) 


a 

< u u u 
«- z > >- 



1 Y 


NC — No internal connection 
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TYPES SN54ALS27, SN74ALS27 
TRIPLE 3-INPUT POSITIVE-NOR GATES 


■34 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, Vqq .7 V 

Input voltage.7 V 

Operating free-air temperature range: SN54ALS27 . -55°Cto125°C 

SN74ALS27.0°Cto70°C 

Storage temperature range. -65°Cto150°C 


recommended operating conditions 



SN54ALS27 

SN74ALS27 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

Supply voltage 

4.5 5 5.5 

4.5 5 5.5 

V 

V| H High-level input voltage 

2 

2 

V 

V| L Low-level input voltage 

0.8 

0.8 

V 

Iqh High-level output current 

-0.4 

-0.4 

mA 

Iq L Low-level output current 

4 


mA 


8 

T a Operating free-air temperature 

-55 125 

0 70 

°C 


electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


PARAMETER 

TEST CONDITIONS 

SN54ALS27 

SN74ALS27 

UNIT 

MIN TYPt MAX 

MIN TYPt MAX 

V|« 

V cc = 4.5 V, 1, = -18 mA 

-1.5 

-1.5 

V 

X 

o 

> 

Vqq = 4.5 V, Iqj_j = —0.4 mA 

2.5 3.4 


V 

Vcc = 4.5 V l 0H = -0.4 mA 


2.7 3.4 

o 

> 

Vqc = 4.5 V, IqL = 4 mA 

0.25 0.4 

0.25 0.4 

V 

Vcc = 4.5 V 'OL = 8 mA 


0.35 0.5 

'l 

V CC = 5.5 V, V, = 7 V 

0.1 

0.1 

mA 

'lH 

V cc = 5.5 V, V, = 2.7 V 

20 

20 

MA 

’lL 

V cc = 5.5 V, V| L = 0.4 V 

-0.1 

-0.1 

mA 

'o 5 

V cc = 5.5 V, V 0 = 2.25 V 

CM 

1 

O 

CO 

1 

-30 -112 

mA 

'CCH 

V cc = 5.5 V, V, = 0 V 

0.97 1.8 

0.97 1.8 

mA 

'CCL 

V CC = 5 - 5 v - v l = 4.5 V 

2 4 

CM 

mA 


tAII typical values are at Vqq = 5 V, = 25 °C. 

§The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, Iq£. 


switching characteristics (see note 1) 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

V CC = 5 V. 

C L = 15 pF, 

R l = 500 a, 

T a = 25 °C 

V CC = 4.5 V to 5.5 V. 

C L = 50 pF, 

R l = 500 Q, 

T a = MIN to MAX 

UNIT 

'ALS27 

SN54ALS27 

SN74ALS27 

TYP 

MIN MAX 

MIN MAX 

l PLH 

Any 

Y 

9 

4 22 

4 15 

ns 

tpHL 

Any 

Y 

3 

3 10 

3 9 

ns 


NOTE 1: For load circuit and voltage waveforms, see page 1-12. 
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description 

These devices contain four independent 2-input NOR 
buffer gates. They perform the boolean functions 
Y = A + B or Y = A-B in positive logic. 

The SN54ALS28 is characterized for operation over 
the full military temperature range of -55°C to 
1 25 °C. The SN74ALS28 is characterized for opera¬ 
tion from 0°C to 70 °C. 


SN54ALS28 . . . J PACKAGE 


SN74ALS28 ...NPACKAGE 
(TOP VIEW) 


1Y S 

7T 

J 14 

H v cc 

1AC 

2 

13 

] 4Y 

1BC 

3 

12 

n 4B 

2Y n 

4 

11 

]4A 

2AC 

5 

10 

J 3Y 

2BQ 

6 

9 

J 3B 

gndL 

7 

8 

J3A 


FUNCTION TABLE 

(each gate) SN54ALS28 . . . FH PACKAGE 



Pin numbers shown are for J and N packages. 


Copyright © 1 982 by Texas Instruments Incorporated 

Texas Instruments • 

I NCOR PORATED 


POST OFFICE BOX 225012 • DALLAS. TEXAS 75265 





TYPES SN54ALS28, SN74ALS28 
QUADRUPLE 2-INPUT POSITIVE-NOR BUFFERS 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, Vcc .7 V 

Input voltage.7 V 

Operating free-air temperature range: SN54ALS28 . -55°Cto125°C 

SN74ALS28.0°Cto70°C 

Storage temperature range. -65°Cto150°C 


recommended operating conditions 



SN54ALS28 

SN74ALS28 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

Vcc Supply voltage 

4.5 5 5.5 

4.5 5 5.5 

V 

V||~] High-level input voltage 

2 

2 

V 

V|i_ Low-level input voltage 

0.8 

0.8 

V 

Iqh High-level output current 

-1 


mA 


-2.6 

Iql Low-level output current 

12 


mA 


24 

Ta Operating free-air temperature 

-55 125 

o 

--J 

o 

°C 


electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


PARAMETER 

TEST CONDITIONS 

SN54ALS28 

SN74ALS28 

UNIT 

MIN TYPt MAX 

MIN TYPt MAX 

V|K 

Vcc = 4.5 V, l| = - 18 mA 

-1.5 

-1.5 

V 

v OH 

VCC = 4.5 V, Iqh = -1 mA 

2.4 3.3 


V 

Vcc = 4.5 V Iqh = -2.6 mA 


2.4 3.2 

VOL 

Vcc = 4.5 V, l 0 L = 12 mA 

0.25 0.4 

0.25 0.4 

V 

VCC ~ 4.5 V IqL = 24 mA 


0.35 0.5 

'1 

V C c = 5.5 V, V| = 7 V 

0.1 

0.1 

mA 

IlH 

V C C = 5.5 V, V| = 2.7 V 

20 

20 

pA 

>IL 

V C c = 5.5 V, V| L = 0.4 V 

-0.1 

-0.1 

mA 

io§ 

V C c = 5.5 V, Vq = 2.25 V 

-15 -70 

-15 -70 

mA 

>CCH 

V C C = 5.5 V, V| = 0 V 

1.7 2.8 

1.7 2.8 

mA 

'CCL 

Vcc = 5.5 V, V| = 4.5 V 

4.8 8 

4.8 8 

mA 


tAll typical values are at Vqq = 5 V, = 25°C. 

§The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, Iqs- 


switching characteristics (see note 1) 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

Vcc = 4 5 V to 5.5 V, 

C L = 50 pF, 

R L = 500 Q, 

T A = MIN to MAX 

UNIT 

SN54ALS28 

SN74ALS28 

MIN MAX 

MIN MAX 

tPLH 

A or B 

Y 

2 10 

2 8 

ns 

tPHL 

A or B 

Y 

3 10 

3 8 

ns 


NOTE 1: For load circuit and voltage waveforms, see page 1-12. 
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I o Package Options Include Both Plastic and 
Ceramic Chip Carriers in Addition to Plastic 
and Ceramic DIPs 

o Dependable Texas Instruments Quality 
and Reliability 

description 

These devices contain a single 8-input NAND gate 
and perform the following boolean functions in 
positive logic: 

Y = A-B'C'D’E-F'G'H OR 
Y = A+B+C+D+E+F+G+H 

The SN54ALS30 is characterized for operation over 
the full military temperature range of -55°C to 
1 25 °C. The SN74ALS30 is characterized for opera¬ 
tion from 0°C to 70 °C. 


FUNCTION TABLE 


INPUTS A THRU H 

OUTPUT 

Y 

All inputs H 

L 

One or more inputs L 

H 


logic symbol 



Pin numbers shown are for J and N packages. 


TYPES SN54ALS30, SN74ALS30 
8-INPUT POSITIVE-NAND GATES 

D2661, APRIL 1982 


SN54ALS30 . . . J PACKAGE 
SN74ALS30...NPACKAGE 
(TOP VIEW) 


A [l Ul4 

B C 
cC 
DC 
EC 
EC 
gndC 


3 v cc 

U NC 
]H 

Cg 

3 NC 
C NC 
]Y 


SN54ALS30 . . . FH PACKAGE 
SN74ALS30 . . . FN PACKAGE 
(TOP VIEW) 


U (J O 
< Z > Z 



NC —No internal connection 
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TYPES SN54ALS30, SN74ALS30 
8 INPUT POSITIVE NAND GATES 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, Vqq . 

Input voltage. 

Operating free-air temperature range: SN54ALS30 

SN74ALS30 

Storage temperature range. 


.7 V 

. . ..7 V 

- 55 °C to 1 25 °C 
. . . 0°Cto70°C 

- 65 °C to 1 50 °C 



recommended operating conditions 



SN54ALS30 

SN74ALS30 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

Vqq Supply voltage 

4.5 5 5.5 

4.5 5 5.5 

V 

V||_| High-level input voltage 

2 

2 

V 

V|| Low-level input voltage 

0.8 

0.8 

V 

'OH High-level output current 

-0.4 

-0.4 

mA 

Iql Low-level output current 

4 


mA 


8 

T a Operating free-air temperature 

-55 125 

0 70 

°C 


electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


PARAMETER 

TEST CONDITIONS 

SN54ALS30 

SN74ALS30 

UNIT 

MIN TYPt MAX 

MIN TYPt MAX 

_ Ync_ 

V(-.(-• = 4.5 V, 1, = - 18 mA 

-1.5 

-1.5 

V 

X 

o 

> 

V CC = 4.5 V, Iqh = -0.4 mA 

2.5 3.4 


V 

Vqc = 4,5 V Iq H = -0.4 mA 


2.7 3.4 

v OL 

V CC = 4.5 V, Iql = 4 mA 

0.25 0.4 

0.25 0.4 

V 

Vcc = 4.5 V Iq| = 8 mA 


0.35 0.5 

'l 

V rc = 5.5 V, V, = 7 V 

0.1 

0.1 

mA 

'lH 

V cc = 5.5 V, V, = 2.7 V 

20 

20 

M A 

'lL 

V cc = 5.5 V, V„ = 0.4 V 

-0.1 

-0.1 

mA 

'os 

V cc = 5.5 V, V 0 = 2.25 V 

-30 -112 

-30 -112 

mA 

'CCH 

V cc = 5.5 V, V, = 0 V 

0.22 0.36 

0.22 0.36 

mA 

'CCL 

V cc = 5.5 V, V, = 4.5 V 

0.54 0.9 

0.54 0.9 

mA 


tA!l typical values are at Vqq = 5 V, = 25 °C. 

§The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, Iq^. 


switching characteristics (see note 1) 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

Vcc = S V, 

C L = 15 pF, 

R l = 500 «, 

T A = 25 °C 

V CC = 4.5 V to 5.5 V, 

c“. 60 pF. 

R l = 500 «, 

T a = MIN to MAX 

UNIT 

'ALS30 

SN54ALS30 

SN74ALS30 

TYP 

MIN MAX 

MIN MAX 

l PLH 

Any 

Y 

4 

3 12 

3 10 

ns 

l PHL 

Any 

Y 

10 

5 22 

5 20 

ns 


NOTE 1: For load circuit and voltage waveforms, see page 1 -12. 
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Package Options Include Both Plastic and 
Ceramic Chip Carriers in Addition to Plastic 
and Ceramic DIPs 

Dependable Texas Instruments Quality 
and Reliability 


TYPES SN54ALS32, SN74ALS32 
QUADRUPLE 2-INPUT POSITIVE OR GATES 

D2661, APRIL 1982 


description 

These devices contain four independent 2-input OR 
gates. They pe rform the boolean functions 
Y = A + BorY = A-B in positive logic. 

The SN54ALS32 is characterized for operation over 
the full military temperature range of -55°C to 
1 25 °C. The SN74ALS32 is characterized for opera¬ 
tion from 0°C to 70 °C. 


FUNCTION TABLE 


(each gate) 


INPUTS 

OUTPUT 

Y 

A 

B 

H 

X 

H 

X 

H 

H 

L 

L 

L 


logic symbol 



Pin numbers shown are for J and N packages. 


SN54ALS32 . . . J PACKAGE 
SN74ALS32...N PACKAGE 
(TOP VIEW) 


1 W14 

2 13 

3 12 

4 11 

5 10 

6 9 

7 8 


SN54ALS32.. . FH PACKAGE 
SN74ALS32.. . FN PACKAGE 
(TOP VIEW) 


O 

m < u (J m 
•- 2 > 




YYY 20 19 \ 


1 Y 

]« 

18 [ 

4A 

NC 

]5 

17 C 

NC 

2A 

]6 

16 [ 

4Y 

NC 

]7 

15 C 

NC 

2B 

]8 

14 [ 

3B 


\ 9 10 1112 13 / 

\ i—11—11—i r—11—i / 

>- Q O > < 

<N Z Z c*> co 
L9 


NC —No internal connection 
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TYPES SN54ALS32, SN74ALS32 
QUADRUPLE 2-INPUT POSITIVE-OR GATES 


absolute maximum ratings over operating free-air temperature range {unless otherwise noted) 


Supply voltage, Vqq .7 V 

Input voltage.7 V 

Operating free-air temperature range: SN54ALS32 . -55°Cto125°C 

SN74ALS32.0°Cto70°C 

Storage temperature range. - 65 °C to 1 50°C 



recommended operating conditions 



SN54ALS32 

SN74ALS32 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

Supply voltage 

4.5 5 5.5 

4.5 5 5.5 

V 

V|(_| High-level input voltage 

2 

2 

V 

V|l Low-level input voltage 

0.8 

0.8 

V 

l(-)H High-level output current 

-0.4 

-0.4 

mA 

IqI_ Low-level output current 

4 


mA 


8 

T A Operating free-air temperature 

-55 125 

o 

r- 

O 

°C 


electrical characteristics over recommended operating free-air temperature range {unless otherwise noted) 


PARAMETER 

TEST CONDITIONS 

SN54ALS32 

SN74ALS32 

UNIT 

MIN TYPt MAX 

MIN TYPt MAX 

V|K 

V cc = 4.5 V, 1, = -18 mA 

-1.5 

-1.5 

V 

X 

o 

> 

V CC = 4 5 v ' 'OH = -0.4 mA 

2.5 3.4 


V 

Vcc = 4 - 5 v 'OH = “0 4 mA 


2.7 3.4 

V 0L 

V CC = 4.5 V, l OL = 4 mA 

0.25 0.4 

0.25 0.4 

V 

Vcc = 4 5 v ioi = 8 mA 


0.35 0.5 

h 

V cc = 5.5 V, V, - 7 V 

0.1 

0.1 

mA 

■lH 

V cc = 5.5 V, V, - 2.7 V 

20 

20 

pA 

] IL 

V cc = 5.5 V, V| = 0.4 V 

-0.1 

-0.1 

mA 

' 0 5 

V cc = 5.5 V, V 0 = 2.25 V 

-30 -112 

-30 -112 

mA 

'CCH 

V CC = 5 - 5 v - v l = 4 - 5 v 

1.9 4 

1.9 4 

mA 

'CCL 

V cc = 5.5 V, V, = 0 V 

2.6 4.9 

2.6 4.9 

mA 


tAll typical values are at Vqq = 5 V, = 25°C. 

§The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, Iq^. 


switching characteristics (see note 1) 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

v cc = 5 V, 

C L = 15 pF, 

R L = 500 S, 

T a = 25 °C 

V CC = 4.5 V to 5.5 V. 

C L = 50 pF, 

r l = 500 a, 

T a = MIN to MAX 

UNIT 

'ALS32 

SN54ALS32 

SN74ALS32 

TYP 

MIN MAX 

MIN MAX 

tpLH 

A or B 

Y 

6 

3 16 

3 14 

ns 

t PHL 

A or B 

Y 

5 

3 13 

3 12 

ns 


NOTE 1: For load circuit and voltage waveforms, see page 1-12. 
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Package Options Include Both Plastic and 
Ceramic Chip Carriers in Addition to Plastic 
and Ceramic DIPs 

Dependable Texas Instruments Quality 
and Reliability 


description 

These devices contain four independent 2-input NOR 
buffer gates with open-collector outputs. Open- 
collector outputs require resistive pull-up to perform 
logically but can deliver higher Vqh levels and are 
commonly used in wired-AND applications. These 
devices perform the boolean functions Y = A + B or 
Y = A-B in positive logic. 

The SN54ALS33 is characterized for operation over 
the full military temperature range of -55°C to 
1 25 °C. The SN74ALS33 is characterized for opera¬ 
tion from 0°C to 70 °C. 

FUNCTION TABLE (each gate) 


INPUTS 

OUTPUT 

Y 

A 

B 

H 

X 

L 

X 

H 

L 

L 

L 

H 


logic symbol 



TYPES SN54ALS33, SN74ALS33 
QUADRUPLE 2-INPUT POSITIVE-NOR BUFFERS 
WITH OPEN-COLLECTOR OUTPUTS 

D2661. APRIL 1982 


SN54ALS33 . . . J PACKAGE 
SN74ALS33 . . . N PACKAGE 


(TOP VIEW) 


iyC 

1 Ul4 

IWcc | 

iaC 

2 13 

U 4Y 1 

ibC 

3 12 

□ 4B 

2Y|I 

4 11 

H4A 

2AC 

5 10 

U 3Y 

2B d 

6 9 

D 3B 

GNDd 

7 8 

J 3A 


SN54ALS33 . . . FH PACKAGE 
SN74ALS33 . . . FN PACKAGE 
(TOP VIEW) 


CJ 

< >- u u > 

r- t- Z > Tt 



CO Q U < CO 

cm z z m m 
o 


NC — No internal connection 


Pin numbers shown are for J and N packages. 
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TYPES SN54ALS33, SN74ALS33 
QUADRUPLE 2 INPUT POSITIVE-NOR BUFFERS 
WITH OPEN-COLLECTOR OUTPUTS 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, Vcc .7 V 

Input voltage.7 V 

Off-state output voltage .7 V 

Operating free-air temperature range: SN54ALS33 . -55°Cto125°C 

SN74ALS33.0°Cto70°C 

Storage temperature range. -65°Cto150°C 



recommended operating conditions 



SN54ALS33 

SN74ALS33 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

Vcc Supply voltage 

4.5 5 5.5 

4.5 5 5.5 

V 

Vp-i High-level input voltage 

2 

2 

V 

V|l Low-level input voltage 

0.8 

0.8 

V 

Vqh High-level output voltage 

5.5 

5.5 

V 

IqL Low-level output current 

12 


mA 


24 

Tf\ Operating free-air temperature 

-55 125 

0 70 

°C 


electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


PARAMETER 

TEST CONDITIONS 

SN54ALS33 

SN74ALS33 

UNIT 

MIN TYPt MAX 

MIN TYPt MAX 

V|K 

Vcc = 4.5 V, l| = — 18 mA 

-1.5 

-1.5 

V 

'OH 

Vcc = 4.5 V, Vqh = 5.5 V 

0.1 

0.1 

mA 

v OL 

Vqc = 4.5 V, Iql =12 mA 

0.25 0.4 

0.25 0.4 

V 

Vcc = 4.5 V Iql = 24 mA 


0.35 0.5 

'1 

V C C = 5.5 V, V| = 7 V 

0.1 

0.1 

mA 

'IH 

Vcc = 5.5 V, V| = 2.7 V 

20 

20 

pA 

'IL 

V C c = 5.5 V, V| = 0.4 V 

-0.1 

-0.1 

mA 

'CCH 

Vcc = 5.5 V, V| = 0 V 

1.7 2.8 

1.7 2.8 

mA 

'CCL 

V C c = 5.5 V, V| = 4.5 V 

4.8 8 

4.8 8 

mA 


t All typical values are at Vqq = 5V,T^ = 25 °C. 


switching characteristics (see note 1) 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

Vcc = 4.5 V to 5.5 V. 

C L = 50 pF, 

R|_ = 680 Q, 

T A = MIN to MAX 

UNIT 

SN54ALS33 

SN74ALS33 

MIN MAX 

MIN MAX 

tPLH 

A or B 

Y 

10 40 

10 33 

ns 

tPHL 

A or B 

Y 

7 21 

7 18 

ns 


NOTE 1: For load circuit and voltage waveforms, see page 1-12. 
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Package Options Include Both Plastic and 
Ceramic Chip Carriers in Addition to Plastic 
and Ceramic DIPs 

Dependable Texas Instruments Quality 
and Reliability 


TYPES SN54ALS37, SN74ALS37 
QUADRUPLE 2-INPUT POSITIVE P4AND BUFFERS 

D2661, APRIL 1982 


description 

These devices contain four independent 2-input 
NAND buffer gates. They perform the boolean func¬ 
tions Y = A B or Y = A +B in positive logic. 

The SN54ALS37 is characterized for operation over 
the full military temperature range of -55°C to 
125 °C. The SN74ALS37 is characterized for opera¬ 
tion from 0°C to 70 °C. 


SN54ALS37 . . . J PACKAGE 
SN74ALS37...NPACKAGE 
(TOP VIEW) 


iaC 
1BC 
1Y C 
2AC 
2B C 
2Y C 
GNDE 


1 U 14 

2 13 


I] v cc 

U 4B 
U4A 
□ 4Y 
D 3B 
J3A 
J 3Y 


FUNCTION TABLE 


(each gate) 


| INPUTS 

OUTPUT 

Y 

A 

B 

H 

H 

L 

L 

X 

H 

X 

L 

H 


logic symbol 



SN54ALS37 . . . FH PACKAGE 
SN74ALS37 . . . FN PACKAGE 
(TOP VIEW) 


U 

CO < O O m 

<- <- z > 



> Q U > < 
CM 2 Z CO CO 
C D 


4A 

NC 

4Y 

NC 

3B 


NC —No internal connection 


Pin numbers shown are for J and N packages. 
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TYPES SN54ALS37, SN74ALS37 
QUADRUPLE 2-INPUT POSITIVE-NAND BUFFERS 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, Vcc .7 V 

Input voltage.7 V 

Operating free-air temperature range: SN54ALS37 . -55°Cto125°C 

SN74ALS37.0°Cto70°C 

Storage temperature range. -65°Cto150°C 



recommended operating conditions 



SN54ALS37 

SN74ALS37 

UNIT 

MIN NONT MAX 

MIN NOM MAX 

Vqc Supply voltage 

4.5 5 5.5 

4.5 5 5.5 

V 

V|h High-level input voltage 

2 

2 

V 

V|i_ Low-level input voltage 

0.8 

0.8 

V 

Iqh High-level output current 

- 1 


mA 


-2.6 

lOL Low-level output current 

12 


mA 


24 

Ta Operating free-air temperature 

-55 125 

0 70 

°C 


electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


PARAMETER 

TEST CONDITIONS 

SN54ALS37 

SN74ALS37 

UNIT 

MIN TYPt MAX 

MIN TYPt MAX 

V|K 

Vcc = 4.5 V, l| = -18 mA 

-1.5 

-1.5 

V 

v OH 

Vcc = 4.5 V, Iqh = - 1 mA 

2.4 3.3 


V 

Vcc = 4.5 V Iqh = -2.6 mA 


2.4 3.2 

v OL 

Vcc = 4.5 V, l 0L = 12 mA 

0.25 0.4 

0.25 0.4 

V 

Vcc — 4.5 V Iql = 24 mA 


0.35 0.5 

'I 

V C c = 5-5 V, V| = 7 V 

0.1 

0.1 

mA 

IlH 

V C c = 5.5 V, V| = 2.7 V 

20 

20 

pA 

IlL 

Vcc = 5.5 V, V|l = 0.4 V 

-0.1 

-0.1 

mA 

l 0 § 

V C c = 5.5 V, V 0 = 2.25 V 

1 

1 

o 

-15 -70 

mA 

'CCH 

V C c = 5.5 V, V| = 0 V 

0.86 1.6 

0.86 1.6 

mA 

'CCL 

Vcc = 5.5 V, V| = 4.5 V 

4 6.4 

4 6.4 

mA 


* All typical values are at Vqq = 5 V, T/\ = 25 °C, 

§The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, Iqs* 


switching characteristics (see note 1) 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

Vcc = 4.5 Vto 5.5 V, 

C L = 50 pF, 

R L = 500 Q, 

T A = MIN to MAX 

UNIT 

SN54ALS37 

SN74ALS37 

MIN MAX 

MIN MAX 

tPLH 

A or B 

Y 

2 10 

2 8 

ns 

tPHL 

A or B 

Y 

3 10 

00 

CO 

ns 


NOTE 1: For load circuit and voltage waveforms, see page 1-12. 
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I_ 

■ • Package Options Include Both Plastic and 
fl Ceramic Chip Carriers in Addition to Plastic 

H and Ceramic DIPs 

| • Dependable Texas Instruments Quality 

I and Reliability 

description 

These devices contain four independent 2-input 
NAND buffer gates with open-collector outputs. 
These NAND buffers perform the boolean functions 
Y = A-B or Y = A + B in positive logic. The open- 
collector outputs require pull-up resistors to perform 
correctly. They may be connected to other open- 
collector outputs to implement active-low wired-OR 
or active-high wired-AND functions. Open-collector 
devices are often used to generate higher Voh 
levels. 


TYPES SN54ALS38, SN74ALS38 
QUADRUPLE 2-INPUT POSITIVE-NAND BUFFERS 
WITH OPEN-COLLECTOR OUTPUTS 

D2661, APRIL 1982 


SN54ALS38 . . . J PACKAGE 
SN74ALS38 . . . N PACKAGE 
(TOP VIEW) 


1AC 
IB C 
1YC 
2AC 

2B Q 
2Y Q 
GND £ 


TTTu 

2 13 


>CC 
3 4B 
D4A 
4Y 
2 3B 
2 3A 
2 3Y 


The SN54ALS38 is characterized for operation over 
the full military temperature range of -55°C to 
1 2 5 °C. The SN74ALS38 is characterized for opera¬ 
tion from 0°C to 70 °C. 

FUNCTION TABLE (each gate) 


INPUTS 

OUTPUT 

Y 

A 

B 

H 

H 

L 

L 

X 

H 

X 

L 

H 


logic symbol 



1Y 

2Y 

3Y 

4Y 


SN54ALS38 . . . FH PACKAGE 
SN74ALS38 . . . FN PACKAGE 
(TOP VIEW) 


O 

CO < u u CO 

- 2 > -a- 




3 TTmIS \ 

1 Y 

]4 

18[ 

NC 

]5 

17 [ 

2A 

]6 

16 [ 

NC 

] 7 

15 [ 

2B 

]8 

14 [ 





4A 

NC 

4Y 

NC 

3B 


NC-No internal connection 


Pin numbers shown are for J and N packages. 


Copyright © 1982 by Texas Instruments Incorporated 

Texas Instruments 


INCORPORATED 

POST OFFICE BOX 225012 • DALLAS, TEXAS 75265 


2 





TYPES SN54ALS38, SN74ALS38 
QUADRUPLE 2-INPUT POSITIVE-NAND BUFFERS 
WITH OPEN-COLLECTOR OUTPUTS 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, Vcc .7 V 

Input voltage.7 V 

Off-state output voltage .7 V 

Operating free-air temperature range: SN54ALS38 . -55°Cto125°C 

SN74ALS38.0°Cto70°C 

Storage temperature range. - 65 °C to 1 50 °C 


recommended operating conditions 



SN54ALS38 

SN74ALS38 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

Vcc Supply voltage 

4.5 5 5.5 

4.5 5 5.5 

V 

V|(-) High-level input voltage 

2 

2 

V 

V|i_ Low-level input voltage 

0.8 

0.8 

V 

Vqh High-level output voltage 

5.5 

5.5 

V 

lOL Low-level output current 

12 


mA 


24 

T A Operating free-air temperature 

-55 125 

0 70 

°C 


electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


PARAMETER 

TEST CONDITIONS 

SN54ALS38 

SN74ALS38 

UNIT 

MIN TYPt MAX 

MIN TYPt MAX 

V|K 

V cc = 4.5 V, \\ = -18 mA 

-1.5 

-1.5 

V 

'OH 

V cc = 4.5 V, V 0 H = 5.5 V 

0.1 

0.1 

mA 

VOL 

V C c = 4.5 V, l 0L = 12 mA 

0.25 0.4 

0.25 0.4 

V 

Vcc = 4.5 V lOL = 24 mA 


0.35 0.5 

'I 

V C C = 5.5 V, V| = 7 V 

0.1 

0.1 

mA 

'IH 

Vcc = 5.5 V, V| = 2.7 V 

20 

20 

M A 

' 1L 

Vcc = 5.5 V, V|L = 0.4 V 

-0.1 

-0.1 

mA 

'CCH 

V C c = 5.5 V, V| = 0 V 

0.86 1.6 

0.86 1.6 

mA 

'CCL 

V C c = 5.5 V, V| = 4.5 V 

4 6.4 

4 6.4 

mA 


JAM typical values are at Vcc = 5 V, T A = 25 °C. 


switching characteristics (see note 1) 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

V CC = 4.5 V to 5.5 V, 

C L = 50 pF, 

R L = 680 Q, 

T A = MIN to MAX 

UNIT 

SN54ALS38 

SN74ALS38 

MIN MAX 

MIN MAX 

tPLH 

A or B 

Y 

10 40 

10 33 

ns 

tPHL 

A or B 

Y 

7 21 

7 18 

ns 


NOTE 1: For load circuit and voltage waveforms, see page 1-12. 
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Package Options Include Both Plastic and 
Ceramic Chip Carriers in Addition to Plastic 
and Ceramic DIPs 

Dependable Texas Instruments Quality 
and Reliability 


TYPES SN54ALS40. SN74ALS40 
DUAL 4 INPUT POSITIVE-NAND BUFFERS 

D2661, APRIL 1982 


description 

These devices contain two independent 4-input 
NAND buffer gates. They perform the boolean func¬ 
tions Y = A-B'C-D orY =A + B + C + Din positive 
logic. 

The SN54ALS40 is characterized for operation over 
the full military temperature range of -55°C to 
125 °C. The SN74ALS40 is characterized for opera¬ 
tion from 0°C to 70 °C. 


SN54ALS40.. . J PACKAGE 
SN74ALS40 . ..NPACKAGE 
(TOP VIEW) 


1A C 
IB C 
NC C 
ICC 
IDE 
1Y C 
GND £ 


1 Ul4 

2 13 


3 v cc 

H2D 

H2C 

3nc 

J 2B 
32A 
H2Y 


FUNCTION TABLE (each gate) 


INPUTS 

OUTPUT 

Y 

A 

B 

c 

D 

H 

H 

H 

H 

L 

L 

X 

X 

X 

H 

X 

L 

X 

X 

H 

X 

X 

L 

X 

H 

X 

X 

X 

L 

H 


logic symbol 



Pin numbers shown are for J and N packages. 


SN54ALS40 . . . FH PACKAGE 
SN74ALS40 . . . FN PACKAGE 
(TOP VIEW) 


O 

m < cj o o 

- r- z > CM 



>- o u >- < 

«- Z Z CM CM 
LP 

NC —No internal connection 
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TYPES SN54ALS40, SN74ALS40 
DUAL 4-INPUT POSITIVE-NAND BUFFERS 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, Vcc .7 V 

Input voltage.7 V 

Operating free-air temperature range: SN54ALS40 . - 55 °C to 125 °C 

SN74ALS40.0°Cto70°C 

Storage temperature range. -65°Cto150°C 


WiMi 


recommended operating conditions 



SN54ALS40 

SN74ALS40 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

Vcc Supply voltage 

4.5 5 5.5 

4.5 5 5.5 

V 

V|)_| High-level input voltage 

2 

2 

V 

V|i_ Low-level input voltage 

0.8 

0.8 

V 

'OH High-level output current 

-1 


mA 


-2,6 

lOL Low-level output current 

12 


mA 


24 

Ta Operating free-air temperature 

-55 125 

0 70 

°C 


electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


PARAMETER 

TEST CONDITIONS 

SN54ALS40 

SN74ALS40 

UNIT 

MIN TYPt MAX 

MIN TYPt MAX 

V|K 

Vcc = 4.5 V, l| = -18 mA 

-1.5 

- 1.5 

V 

v OH 

Vcc ~ 4.5 V, Iqh — — 1 m A 

2.4 3.3 


V 

Vcc = 4.5 V Iqh = -2.6 mA 


2.4 3.2 

v OL 

V C c = 4.5 V, Iql = 12 mA 

0.25 0.4 

0.25 0.4 

V 

V C c = 4.5 V | 0L = 24 mA 


0.35 0.5 

h 

V C c = 5.5 V, V| = 7 V 

0.1 

0.1 

mA 

l|H 

V C c = 5.5 V, V| = 2.7 V 

20 

20 

M A 

l|L 

Vcc = 5.5 V, V|(_ = 0.4 V 

-0.1 

-0.1 

mA 

lO* 

V C c = 5.5 V, V 0 = 2.25 V 

-15 -70 

1 

CJ1 

1 

"■J 

O 

mA 

'CCH 

V C c = 5.5 V, V| = 0 V 

0.43 0.8 

0.43 0.8 

mA 

'CCL 

V C c = 5.5 V, V| = 4.5 V 

2 3.2 

CM 

CO 

CM 

mA 


t All typical values are at Vqq = 5 V, = 25 °C. 

§The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, Iqs- 


switching characteristics (see note 1) 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

Vcc = 4.5 V to 5.5 V, 

C L = 50 pF, 

R L = 500 Q, 

T A = MIN to MAX 

UNIT 

SN54ALS40 

SN74ALS40 

MIN MAX 

MIN MAX 

tPLH 

A or B 

Y 

2 10 

2 8 

ns 

tPHL 

A or B 

Y 

3 10 

3 8 

ns 


NOTE 1: For load circuit and voltage waveforms, see page 1-12. 
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TYPES SN54ALS74, SN54AS74, SN74ALS74, SN74AS74 
DUAL D-TYPE POSITIVE-EDGE-TRIGGERED 
FLIP-FLOPS WITH CLEAR AND PRESET 

_ _ D2661, APRIL 1982 


• Package Options Include Both Plastic and Ceramic 
Chip Carriers in Addition to Plastic and Ceramic DIPs 

• Dependable Texas Instruments Quality and Reliability 


TYPE 

'ALS74 

'AS74 


TYPICAL MAXIMUM 
CLOCK FREQUENCY 
(C L = 50 pF) 


TYPICAL POWER 
DISSIPATION 
PER FLIP-FLOP 


50 MHz 6 mW 

Under development. Contact factory for latest 

information. 


SN54ALS74, SN54AS74 . . . JPACKAGE 
SN74ALS74. SN74AS74 . . . NPACKAGE 


(TOP VIEW) 

1 CLR [1l ^14p V CC 
IDE 2 13 ] 2CLR 


1 CLK C 3 
1PR? E 4 
IQ E 5 
1Q E 6 

GND E 7 


12 H 2D 
11 3 2 CLK 
10 U 2PRE 
9 I] 2Q 
2Q 


description 

These devices contain two independent D-type positive-edge- 
triggered flip-flops. A low level at the Preset or Clear inputs sets 
or resets the outputs regardless of the levels of the other inputs. 
When Preset and Clear are inactive (high), data at the D input 
meeting the setup time requirements are transferred to the out¬ 
puts on the positive-going edge of the clock pulse. Clock trigger¬ 
ing occurs at a voltage level and is not directly related to the rise 
time of the clock pulse. Following the hold time interval, data at 
the D input may be changed without affecting the levels at the 
outputs. 

The SN54ALS74 and SN54AS74 are characterized for opera¬ 
tion over the full military temperature range of -55°C to 
1 25 °C. The SN74ALS74 and SN74AS74 are characterized for 
operation from 0°C to 70 °C. 


SN54ALS74, SN54AS74 . . . FH PACKAGE 
SN74ALS74, SN74AS74 . . . FN PACKAGE 
(TOP VIEW) 


ICC ,,|C 

_i 01—I 

olo u olu 

»— T- Z > CM 

1_11_11_M_11_I 

3 2 1 20 19 


1CLK ] 4 
NC ]5 
1PRE ]6 
NC ] 7 
IQ ]8 


18 [ 2D 
17 [ NC 
16 [ 2CLK 
15 [ N C 
14 [ 2PRE 


9 10 11 12 13 
■jg.cxcaaxn, 

o a o ia a 

f- Z Z CM CM 

to 


FUNCTION TABLE 


INPUTS 

OUTPUTS 

PRESET 

CLEAR 

CLOCK 

D 

Q 

Q 

L 

H 

X 

X 

H 

L 

H 

L 

X 

X 

L 

H 

L 

L 

X 

X 

H* 

H* 

H 

H 

t 

H 

H 

L 

H 

H 

t 

L 

L 

H 

H 

H 

L 

X 

Qo 

Qo 


•The output levels in this configuration are not guaranteed to meet the 
minimum levels for Vqh if the lows at Preset and Clear are near V|(_ max¬ 
imum. Furthermore, this configuration is nonstable; that is, it will not persist 
when either Preset or Clear returns to its inactive (high) level. 


NC—No internal connection 


logic symbol 


1PRE 

1CLK 

10 

1CLR 

2PRE 

2CLK 

2D 

2CLR 


ilLcJ 

(3) 

s 

>C1 

ID 

R 

(5) 

^ (6) 

12) 

«» I'M 


1101 r»>. 


_(W 

(in 


(12) 





(8) 


IQ 

IQ 

2Q 

2Q 


Pin numbers shown are for J and N packages. 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, Vqc .7 V 

Input voltage..7 V 

Operating free-air temperature range: SN54ALS74, SN54AS74 . -55°Cto125°C 

SN74ALS74, SN74AS74.0°Cto70°C 

Storage temperature range. -65°Cto150°C 


Copyright © 1982 by Texas Instruments Incorporated. 

Texas Instruments 


INCORPORATED 

POST OFFICE BOX 225012 • DALLAS, TEXAS 75265 


2 









TYPES SN54ALS74, SN74ALS74 
DUAL D-TYPE POSITIVE-EDGE-TRIGGERED 
FLIP-FLOPS WITH CLEAR AND PRESET 


recommended operating conditions 


] 


electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


PARAMETER 

TEST CONDITIONS 

SN54ALS74 

SN74ALS74 

UNIT 

MIN TYPt MAX 

MIN TYPt MAX 

V|K 

V CC = 4.5 V, l| = -18 mA 

-1.5 

-1.5 

V 

VOH 

Vcc = 4.5 V, lOH = -0-4 mA 

2.5 3.4 


V 

V CC = 4.5 V Iqh = -0.4 mA 


2.7 3.4 

v OL 

Vcc = 4.5 V, lOL = 4 mA 

0.25 0.4 

0.25 0.4 

V 

V CC = 4.5 V lOL = 8 mA 


0.35 0.5 

m 

CLK or D 

V C C = 5.5 V, V| = 7 V 

0.1 

0.1 

mA 


0.2 

0.2 

hH 

CLK or D 

V C c = 5 5 v - v l = 2.7 v 

20 

20 

PA 


40 

40 

IlL 

CLK or D 

V C c = 5 5 v - v l = 0.4 V 

-0.2 

-0.2 

mA 

PRE or CLR 

-0.4 

-0.4 

io§ 

V C C = 5.5 V, V 0 = 2.25 V 

-10 -60 

-10 -60 


'cc 

Vcc = 5.5 V, See Note 1 

2.4 4 

2.4 4 



t All typical values are at = 5 V, T^ = 25°C. 

§The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, Iqs- 
NOTE 1: Iqq is measured with D, CLK, and PRE grounded, then with D, CLK, and CLR grounded. 


switching characteristics (see note 2) 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

Vcc = 5 V. 

C L = 15 pF, 

R|_ = 500 Q, 

T A = 25 °C 

Vcc = 4-5 v t0 5.5 V, 

C L = 50 pF, 

R L = 500 Q, 

T A = MIN to MAX 

UNIT 

'ALS74 

SN54ALS74 

SN74ALS74 

MIN TYP MAX 

MIN MAX 

MIN MAX 

fmax 



40 50 

30 

34 


tPLH 

PRE or CLR 

Q or Q 

6 

3 15 

3 13 

ns 

tPHL 

10 

5 17 

5 15 

tPLH 

CLK 

Q or Q 

8 

5 18 

5 16 

ns 

tPHL 

12 

7 20 

7 18 


NOTE 1: For load circuit and voltage waveforms, see page 1-12. 



SN54ALS74 

SN74ALS74 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

Vcc Supply voltage 

4.5 5 5.5 

4,5 5 5.5 

V 

V|n High-level input voltage 

2 

2 


V|L Low-level input voltage 

0.8 

0.8 

V 

Iqh High-level output current 

-0.4 

-0.4 


lOL Low-level output current 

4 


mA 


8 

fclock Clock frequency 

0 30 

0 30 

MHz 

t w Pulse duration 


15 

15 


CLK high 

14 

12 

CLK low 

19 

17 

Setup time 
before CLKt 

Data 

15 

15 

ns 


10 

10 

th Hold time, data after CLKt 

0 

0 

ns 

T A Operating free-air temperature 

-55 125 

0 70 

°c 


ADVANCE INFORMATION 
2-50 This page contains information on a new 
product. Specifications are subject to 
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TYPES SN54AS74, SN74AS74 
DUAL D-TYPE POSITIVE-EDGE-TRIGGERED 
FLIP-FLOPS WITH CLEAR AND PRESET 


recommended operating conditions 



SN54AS74 

SN74AS74 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

Vcc Supply voltage 

4.5 5 5.5 

4.5 5 5.5 

V 

V|H High-level input voltage 

2 

2 

V 

V|L Low-level input voltage 

0.8 

0.8 

V 

lOH High-level output current 

-2 

-2 

mA 

lOL Low-level output current 

20 

20 

mA 

f c |ock Clock frequency 

0 

0 

MHz 

t w Pulse duration 

FffE or CLR low 



ns 

CLK high 



CLK low 



Setup time 
tsu before CLKt 

Data 



ns 

PRE or CLR inactive 



th Hold time, data after CLKt 

0 

0 

ns 

T A Operating free-air temperature 

-55 125 

0 70 

°c 


electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


PARAMETER 

TEST CONDITIONS 

SN54AS74 

SN74AS74 

UNIT 

MIN TYPt MAX 

MIN TYPt MAX 

V|K 

Vcc = 4.5 V, l| = —18 mA 

-1.2 

-1.2 

V 

VOH 

Vcc = 4.5 V, Iqh = “ 2 mA 

2.5 3,4 

2.5 3.4 

V 

Vcc = 4.75 V, Ioh = ~ 2 mA 


2.7 3.4 

VOL 

Vcc = 4.5 V, Iql = 20 mA 

0.25 0.5 

0.25 0.5 

V 

h 

CLK or D 

V C c = 5.5 V, V| = 7 V 



mA 

PRE or CLR 



IlH 

CLK or D 

Vcc = 5.5 V, V| = 2.7 V 



pA 

PRE or CLR 



IlL 

CLK or D 

Vcc = 5.5 V, V| = 0.4 V 



mA 

PRE or CLR 



io§ 

V C c = 5.5 V, Vq = 2.25 V 

-30 -112 

1 

o 

CO 

1 

mA 

<CC 

Vcc = 5.5 V, See Note 1 

10.5 

10.5 

mA 


t All typical values are at Vqq = 5 V, = 25 °C. 

§The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, Igs- 
Note 1: \qq is measured with D, CLK, and PRE grounded, then with D, CLK, and CLR grounded. 


switching characteristics (see note 2) 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

Vcc = 5 V, 

Cl = 15 pF, 

RL = 500 0, 

T A = 25 °C 

Vcc = 4.5 V to 5.5 V. 

C L = 50 pF, 

R L = 500 Q, 

T A = MIN to MAX 

UNIT 

'AS74 

SN54AS74 

SN74AS74 

MIN TYPt MAX 

MIN TYPt MAX 

MIN TYPt MAX 

f max 




125 

125 

MHz 

tPLH 

PRE or CLR 

Q or Q 


4.5 

4.5 

ns 

l PHL 


6 

6 

tPLH 

CLK 

Q or Q 


5.5 

5.5 

ns 

tPHL 


6 

6 


t All typical values are at Vqq = 5 V, T A = 25 °C. 

NOTE 2: For load circuit and voltage waveforms, see page .... 

Additional information on these products can be obtained from the factory as it becomes available. 
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TYPES SN54ALS86, SN74ALS86 
QUADRUPLE 2-INPUT EXCLUSIVE-OR GATES 


D2661, APRIL 1982 


o Package Options Include Both Plastic and Ceramic 
Chip Carriers in Addition to Plastic and Ceramic DiPs 

• Dependable Texas Instruments Quality and Reliability 


description 

These devices contain four independent 2-input Exclusive-OR 
gates. They perform the boolean functions 
Y = A © B = AB + AB in positive logic. 

A common application is as a true/complement element. If one of 


SN54ALS86 . . . J PACKAGE 
SN74ALS86...N PACKAGE 
(TOP VIEW) 


iaC 

1 BC 

1YC 

2A\2 

2B[I 

2YC 

gndH 


T7 


I] Vcc 
3 4B 

3 4A 

D 4Y 
3 3B 
3 3A 
□ 3Y 


the inputs is low, the other input will be reproduced in true form 
at the output. If one of the inputs is high, the signal on the other 
input will be reproduced inverted at the output. 


SN54ALS86 . . . FH PACKAGE 
SN74ALS86 . . . FN PACKAGE 
(TOP VIEW) 


The SN54ALS86 is characterized for operation over the full 
military temperature range of -55°C to 125°C. The 
SN74ALS86 is characterized for operation from 0°C to 70 °C. 


logic symbol 


FUNCTION TABLE 


(1) 

-1 

,3 > 1Y 

(each gate) 

(2) 

(4) 


,6 » 2Y 

INPUTS 

OUTPUT 

(5) 


A B 

Y 

(9) 


(8 ' 3Y 

L L 

L 

(10) 


L H 

H 

(12) 



H L 

H 

(13) 


(11) 4Y 

H H 

L 


O 

CD < O (J CO 
<- v- Z > ■<* 


1Y 

]4 

18 [ 

NC 

35 

17 [ 

2A 

]6 

16 [ 

NC 

3 7 

15 [ 

2B 

]B 

14 [ 


\ 

9 10 1112 13 y/ 


4A 

NC 

4Y 

NC 

3B 


>- o u >- < 

CS H Z CO 00 

a 


NC —No internal connection 


Pin numbers shown are for J and N packages. 


exclusive-OR logic 

An exclusive-OR gate has many applications, some of which can be represented better by alternative logic symbols. 


EXCLUSIVE-OR 


zQ- :£>- =0- : 0- 

These are five equivalent Exclusive-OR symbols valid for an 'ALS86 gate in positive logic; negation may be shown at any 
two ports. 


LOGIC IDENTITY ELEMENT 


EVEN-PARITY 


ODD-PARITY ELEMENT 



The output is active (low) if 
all inputs stand at the same 
logic level (i.e., A = B). 



The output is active (low) if 
an even number of inputs 
(i.e., 0 or 2) are active. 



2k + 1 











The output is active (high) if 
an odd number of inputs (i.e., 
only 1 of the 2) are active. 
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TYPES SN54ALS86, SN74ALS86 
QUADRUPLE 2-INPUT EXCLUSIVE-OR GATES 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, Vcc .7 V 

Input voltage.7 V 

Operating free-air temperature range: SN54ALS86 . -55°Cto125°C 

SN74ALS86.0°Cto70°C 

Storage temperature range. -65°Cto150°C 


recommendod operating conditions 



SN54ALS86 

SN74ALS86 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

Vcc Supply voltage 

4.5 5 5.5 

4.5 5 5.5 

V 

V|h High-level input voltage 

2 

2 

V 

V|l Low-level input voltage 

0.8 

0.8 

V 

lOH High-level output current 

-0.4 

-0.4 

mA 

lOL Low-level output current 

4 


mA 


8 

Ta Operating free-air temperature 

-55 125 

0 70 

°C 


electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


PARAMETER 

TEST CONDITIONS 

SN54ALS86 

SN74ALS86 

UNIT 

MIN TYPt MAX 

MIN TYPt MAX 

V|K 

Vcc = 4.5 V, l| = — 1 8 mA 

-1.5 

-1.5 

V 

VOH 

Vcc = 4.5 V, lOH = -0.4 mA 

2.5 3.4 


V 

Vcc = 4.5 V lOH = -0.4 mA 


2.7 3.4 

v OL 

Vcc = 4.5 V, Iol = 4 mA 

0.25 0.4 

0.25 0.4 

V 

Vcc = 4.5 V lOL = 8 mA 


0.35 0.5 

l| 

V C c = 8.5 V, V| = 7 V 

0.1 

0.1 

mA 

IlH 

V C c = 5.5 V, V| = 2.7 V 

20 

20 

pA 

11L 

V C c = 5.5 V, V| L = 0.4 V 

-0.1 

-0.1 

mA 

l 0 § 

V C C = 5.5 V, V 0 = 2.25 V 

-30 -112 

-30 -112 

mA 

icc 

Vcc = 5.5 V, All inputs at 0 V 



mA 


t All typical values are at Vcc - 5 V, Ta = 25 °C. 

§The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, Iqs- 


switching characteristics (see note 1) 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

Vcc = 5 V, 

C L = 15 pF, 

R l = 500 S, 

T a = 25°C 

Vcc = 4.5 V to 5.5 V. 

Cl = 50 pF, 

RL = 500 Q, 

T A = MIN to MAX 

UNIT 

'ALS86 

SN54ALS86 

SN74ALS86 

TYPt 

MIN TYPt MAX 

MIN TYPt MAX 

tPLH 

A or B 

(other input low) 

Y 




ns 

tPHL 




tPLH 

A or B 

(other input high) 

Y 




ns 

tPHL 





iAII typical values are at Vcc = 5 V, = 25°C. 

NOTE 1: For load circuit and voltage waveforms, see page 1 -12. 

Additional information on these products can be obtained from the factory as it becomes available. 
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TYPES SN54ALS109, 


SN54AS109. SN74ALS109, SN74AS109 
DUAL J-K POSITIVE-EDGE-TRIGGERED 
FLIP-FLOPS WITH CLEAR AND PRESET 


D2661, APRIL 1982 


Package Options Include Both Plastic and Ceramic 
Chip Carriers in Addition to Plastic and Ceramic DIPs 

Dependable Texas Instruments Quality and Reliability 


TYPE 

'ALS109 

'AS109 

description 


TYPICAL MAXIMUM TYPICAL POWER 

CLOCK FREQUENCY DISSIPATION 

PER FLIP-FLOP 

50 MHz 6 mW 

Under development. Contact factory for latest information. 


SN54ALS109, SN54AS109 . . . JPACKAGE 
SN74ALS109, SN74AS109 . . . N PACKAGE 
(TOP VIEW) 


iclrCJi Uishvcc 

1JO 15 H2CLR 
1 K C 3 14H2J 

1 CLKE 4 13 D2K 

1 PREC 5 12D2CLK 

1QC6 11 U2PRF 
15C7 10 D 2 Q 

GNDC 8 _9 U2Q 


These devices contain two independent J-K positive-edge- 
triggered flip-flops. A low level at the Preset or Clear inputs sets 
or resets the outputs regardless of the levels of the other inputs. 
When Preset and Clear are inactive (high), data at the J and K 
inputs meeting the setup time requirements are transferred to the 
outputs on the positive-going edge of the clock pulse. Clock 
triggering occurs at a voltage level and is not directly related to 
the rise time of the clock pulse. Following the hold time interval, 
data at the J and K inputs may be changed without affecting the 
levels at the outputs. These versatile flip-flops can perform as 
toggle flip-flops by grounding K and tying J high. They also can 
perform as D-type flip-flops if J and K are tied together. 

The SN54ALS109 and SN54AS109 are characterized for 
operation over the full military temperature range of -55°C to 
125°C. The SN74ALS109 and SN74AS109 are characterized 
for operation from 0°C to 70 °C. 

FUNCTION TABLE 

(EACH FLIP-FLOP) 


SN54ALS109, SN54AS109 . . . FH PACKAGE 
SN74ALS109, SN74AS109 . . . FN PACKAGE 
(TOP VIEW) 


15 o|5 

-)|u u olo 

r- Z > CM 

/-LJ L_l 1_J LJ LJ \ 

[ 3 2 1 2019 \ 


IK 

]« 

18 C 

2J 

1CLK 

]s 

17[ 

2K 

NC 

]6 

16 [ 

NC 

1PRE 

3 7 

15 [ 

2CLK 

IQ 

]8 

14 [ 

2PRE 


X 

9 10 11 1213 / 

r—ii— » r— 11— ii—i / 



IOQUIOO 
T- z Z CM CN 
CP 

NC —No Internal connection 


INPUTS 

OUTPUTS I 

PRESET 

CLEAR 

CLOCK 

J 

K 

Q 

Q 

L 

H 

X 

X 

X 

H 

L 

H 

L 

X 

X 

X 

L 

H 

L 

L 

X 

X 

X 

H* 

H* 

H 

H 

t 

L 

L 

L 

H 

H 

H 

t 

H 

L 

TOGGLE 

H 

H 

t 

L 

H 

Qo 

Qo 

H 

H 

t 

H 

H 

H 

L 

H 

H 

L 

X 

X 

Qo 

Qo 


'The output levels in this configuration are not guaranteed to meet the minimum levels for 
Vqh if the lows at Preset and Clear are near V|l maximum. Furthermore, this configuration 
is nonstable; that is, it will not persist when Preset or Clear return to their inactive (high) 
level. 


logic symbol 



Pin numbers shown are for J and N packages. 


IQ 

IQ 


20 

20 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, Vcc .7 V 

Input voltage.7 V 

Operating free-air temperature range: SN54ALS109, SN54AS109 . - 55 °C to 1 25 °C 

SN74ALS109, SN74AS1 09.0°Cto70°C 

Storage temperature range. -65°Cto150°C 


Copyright © 1982 by Texas Instruments Incorporated 
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TYPES SN54ALS109, SN74ALS109 
DUAL J'K POSITIVE-EDGE-TRIGGERED 
FLIP-FLOPS WITH CLEAR AND PRESET 


recommended operating conditions 



SN54ALS109 

SN74ALS109 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

Vcc Supply voltage 

4.5 5 5.5 

4.5 5 5.5 

V 

Vih High-level input voltage 

2 

2 

V 

V||_ Low-level input voltage 

0.8 

0.8 

V 

lOH High-level output current 

-0.4 

-0.4 

mA 

lOL Low-level output current 

4 


mA 


8 

fclock Clock frequency 

0 30 

0 34 

MHz 

t w Pulse duration 

PRE or CLR low 

15 

14.5 

ns 

CLK high 

16.5 

14.5 

CLK low 

16.5 

17 

Setup time 
tsu before CLKt 

Data 

15 

15 

ns 

PRE or CLR inactive 

10 

10 

th Hold time, data after CLKt 

0 

0 

ns 

T A Operating free-air temperature 

-55 125 

0 70 

°c 


electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


PARAMETER 

TEST CONDITIONS 

SN54ALS109 

SN74ALS109 

UNIT 

MIN TYPt MAX 

MIN TYPt MAX 

V|K 

Vcc = 4.5 V, l| = — 1 8 mA 

- 1.5 

-1.5 

V 

VOH 

VCC = 4.5 V, lOH = -0.4 mA 

2.5 3.4 


V 

V CC = 4.5 V |q H = -0.4 mA 


2.7 3.4 

v OL 

Vcc = 4.5 V, Iql = 4 mA 

0.25 0.4 

0.25 0.4 

V 

VCC = 4.5 V Iql ~ 8 mA 


0.35 0.5 

'1 

CLK, J, or i< 

V C c = 5.5 V. V| = 7 V 

0.1 

0.1 

mA 

PRE or CLR 

0.2 

0.2 

'IH 

CLK, J, orT 

V C C = 5.5 V, V| = 2,7 V 

20 

20 

PA 

PRE or CLR 

40 

40 

IlL 

CLK, J, orK 

V C c = 5.5 V, V| = 0.4 V 

-0.2 

-0.2 

mA 

PRE or CLR 

-0.4 

-0.4 

'0§ 

V C C = 5.5 V, V 0 = 2.25 V 

-10 -60 

-10 -60 

mA 

'cc 

Vcc = 5.5 V, See Note 1 

2.4 4 

2.4 4 

mA 


T All typical values are at Vqq = 5 V, = 25 °C. 

§The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, Igg. 
NOTE 1: Icc is measured with J, K, CLK, and PRE grounded, then with J, K, CLK, and CLR grounded. 


switching characteristics (see note 2) 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

Vcc = 5 V, 

C L = 15 pF, 

Rl. = 500 2, 

T A = 25°C 

Vcc = 4.5 V to 5.5 V, 

C L = 50 pF, 

Rl = 500 Q, 

T A = MIN to MAX 

UNIT 

'ALS109 

SN54ALS109 

SN74ALS109 

MIN TYP MAX 

MIN MAX 

MIN MAX 

fmax 



40 50 

30 

34 

MHz 

tPLH 

PRE or CLR 

0 or Q 

6 

3 15 

3 13 

ns 

l PHL 

10 

5 17 

5 15 

tPLH 

CLK 

0 or Q 

8 

5 18 

5 16 

ns 

tPHL 

12 

7 20 

7 18 


NOTE 2: For load circuit and voltage waveforms, see page 1-12, 
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TYPES SN54AS109, SN74AS109 
DUAL J-K POSITIVE-EDGE-TRIGGERED 
FLIP-FLOPS WITH CLEAR AND PRESET 


recommended operating conditions 



SN54AS109 

SN74AS109 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

V(X Supply voltage 

4.5 5 5.5 

4.5 5 5.5 

V 

V|n High-level input voltage 

2 

2 

V 

V|l Low-level input voltage 

0.8 

0.8 

V 

lOH High-level output current 

-2 

-2 

mA 

lOL Low-level output current 

20 

20 

mA 

f clock Clock frequency 

0 

0 

MHz 

t w Pulse duration 

PRE or CLR low 



ns 

CLK high 



CLK low 



Setup time 
* su before CLKt 

Data 



ns 

PRE or CLR inactive 



th Hold time, data after CLKt 

0 

0 

ns 

T A Operating free-air temperature 

-55 125 

0 70 

°c 


electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


PARAMETER 

TEST CONDITIONS 

SN54AS109 

SN74AS109 

UNIT 

MIN TYPt MAX 

MIN TYPt MAX 

V|K 

Vcc = 4.5 V, l| = —18 mA 

-1.2 

-1.2 

V 

v OH 

Vcc = 4.5 V, Iqh = -2 mA 

2.5 3.4 

2.5 3.4 

V 

Vcc = 4.75 V, Iqh = - 2 mA 


2.7 3.4 

Vql 

Vcc = A.5 V, Iql = 20 mA 

0.25 0.5 

0.25 0.5 

V 

'I 

CLK or D 

Vcc = 5.5 V, V| = 7 V 



mA 

PRE or CLR 



'IH 

CLK or D 

VCC = 5.5 V, V| = 2.7 V 



pA 

PRE or CLR 



IlL 

CLK or D 

Vcc = 5.5 V, V| = 0.4 V 



mA 

PRE or CLR 



<0* 

Vcc = 5.5 V, V 0 = 2.25 V 

-30 -112 

-30 -112 

mA 

'cc 

Vcc = 5.5 V, See Note 1 

11.5 

11.5 

mA 


* All typical values are at Vcc = 5 V, T A = 25 °C. 

5 The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, Iqs- 
Note 1: Ice is measured with D. CLK, and PRE grounded, then with 0, CLK, and CLR grounded. 


switching characteristics (see note 2) 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

V C C = 5 V, 

C L = 15 pF, 

RL = 500 Q, 

T A = 25°C 

Vcc = A.5 V to 5.5 V, 

Cl = 50 pF, 

R L = 500 Q, 

T A = MIN to MAX 

UNIT 

'AS 109 

SN54AS109 

SN74AS109 

MIN TYPt MAX 

MIN TYPt MAX 

MIN TYPt MAX 

f max 




125 

125 

MHz 

tPLH 

PRE or CLR 

Q or Q 


4.5 

4.5 

ns 

l PHL 


6 

6 

l PLH 

CLK 

Q or Q 


6 

6 

ns 

tPHL 


6 

6 


tAll typical values are at Vqq = 5 V, = 25 °C. 

NOTE 2: For load circuit and voltage waveforms, see page 1-12, 

Additional information on these products can be obtained from the factory as it becomes available. 
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TYPES SN54ALS112A, SN54AS112, SN74ALS112A, SN74AS112 
DUAL J'K NEGATIVE-EDGE-TRIGGERED FLIP-FLOPS 
WITH CLEAR AND PRESET 

D2661, DECEMBER 1982 


o Fully Buffered to Offor Maximum Isolation from 
External Disturbance 

o Package Options Include Both Plastic and Ceramic 
Carriers in Addition to Plastic and Ceramic DIPs. 

o Dependable Texas Instruments Quality and Reliability 


TYpE TYPICAL MAXIMUM 

CLOCK FREQUENCY 

'ALS112A 50 MHz 
‘AS112 175 MHz 


TYPICAL POWER 
DISSIPATION 
PER FLIP-FLOP 

6 mW 
95 mW 


SN54ALS112A, SN54AS112 . . . J PACKAGE 
SN74ALS112A, SN74AS112 . . . N PACKAGE 
(TOP VIEW) 


iclkC 

1 LJi6 

ikC 

2 15 

i J C 

3 14 

ipreC 

4 13 

iqC 

5 12 

iqC 

6 11 

2QC 

7 10 

gndC 

8 9 


V CC 
I 1 CLR 
I 2CLR 
U 2CLK 
D 2K 
II 2J 


description 

These devices contain two independent J-K negative-edge- 
triggered flip-flops. A low level at the Preset or Clear inputs sets 
or resets the outputs regardless of the levels of the other inputs. 
When Preset and Clear are inactive (high), data at the J and K 
inputs meeting the setup time requirements are transferred to the 
outputs on the negative-going edge of the clock pulse. Clock 
triggering occurs at a voltage level and is not directly related to 
the rise time of the clock pulse. Following the hold time interval, 
data at the J and K inputs may be changed without affecting the 
levels at the. outputs. These versatile flip-flops can perform as 
toggle flip-flops by tying J and K high. 

The SN54ALS112A and SN54AS112 are characterized for 
operation over the full military temperature range of -55°C to 
125 °C. The SN74ALS112A and SN74AS11 2 are characterized 
for operation from 0°C to 70 °C. 


SN54ALS112A, SN54AS112 . . . FH PACKAGE 
SN74ALS112A, SN74AS112 . . . FN PACKAGE 
(TOP VIEW) 


5^ O O olo 



FUNCTION TABLE 


INPUTS 

OUTPUTS 

PRE 

CLR 

CLK 

J 

K 

Q 

Q 

L 

H 

X 

X 

X 

H 

L 

H 

L 

X 

X 

X 

L 

H 

L 

L 

X 

X 

X 

H* 

H* 

H 

H 

l 

L 

L 

Qo 

Qo 

H 

H 

1 

H 

L 

H 

L 

H 

H 

l 

L 

H 

L 

H 

H 

H 

1 

H 

H 

TOGGLE 

H 

H 

H 

X 

X 

Qo 

Qo 


*The output levels in this configuration are not guaranteed to meet the minimum levels 
for Vqh if the lows at Preset and Clear are near V||_ maximum. Furthermore, this 
configuration is nonstable; that is, it will not persist when either Preset or Clear returns 
to its inactive {high) level. 


NC — No internal connection 


logic symbol 



IQ 

IQ 


2Q 

2Q 


Pin numbers shown are for J and N packages. 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, V£C . 7 V 

Input voltage. 7 V 

Operating free-air temperature range:SN54ALS11 2A, SN54AS112. -55°Cto 125°C 

SN74ALS11 2A, SN74AS112. 0°C to 70°C 

Storage temperature range . -65°Cto150°C 


Copyright © 1982 by Texas Instruments Incorporated 
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TYPES SN54ALS112A, SN54AS112, SN74ALS112A, SN74AS112 
DUAL J-K NEGATIVE-EDGE-TRIGGERED FLIP-FLOPS 
WITH CLEAR AND PRESET 


recommended operating conditions 



SN54ALS112A 

SN74ALS112A 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

Vcc Supply voltage 

4.5 5 5.5 

4.5 5 5.5 

V 

V||-| High-level input voltage 

2 

2 

V 

V|l Low-level input voltage 

0.8 

0.8 

V 

lOH High-level output current 

-0.4 

-0.4 

mA 

lOL Low-level output current 

4 

8 

mA 

fclock Clock frequency 

0 50 

0 50 

MHz 

t w Pulse duration 

PRE or CLR low 

15 

10 

ns 

CLK high 

20 

16.5 

CLK low 

20 

16.5 

Setup time 

su before CLKl 

Data 

25 

22 

ns 

PRE or CLR inactive 

22 

20 

th Hold time, data after CLKl 

0 

0 

ns 

T A Operating free-air temperature 

-55 125 

0 70 

°c 


electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


PARAMETER 

TEST CONDITIONS 

SN54ALS112A 

SN74ALS112A 

UNIT 

MIN TYPt MAX 

MIN TYPt MAX 

V|K 

V C C = 4.5 V, l| = -18 mA 

-1.5 

-1.5 

V 

VOH 

Vcc = 4.5 V, lOH = 0- 4 mA 

2.5 3.4 

2.7 3.4 

V 

v OL 

VCC = 4-5 V, Iql = 4 mA 

0.25 0.4 

0.25 0.4 

V 

VcC = 4 5 V, lou = 8 mA 


0.35 0.5 

l| 

J, K, or CLK 

V CC = 5.5 V, V| = 7 V 

0.1 

0.1 

mA 

PRE or CLR 

0.2 

0.2 

IlH 

J, K, or CLK 

V C C = 5.5 V, V| = 2.7 V 

20 

20 

pA 

PRE or CLR 

40 

40 

IlL 

J, K, or CLK 

V CC = 5.5 V, V| = 0.4 V 

-0.2 

-0.2 

mA 

PRE or CLR 

-0.4 

-0.4 

io§ 

V C c = 5.5 V, Vq = 2.25 V 

- 30 - 112 

- 30 - 112 

mA 

'cc 

Vcc = 5.5 V, See Note 1 

2.5 4.5 

2.5 4.5 

mA 


tAll typical values are at Vq£ = 5 V, T A = 25°C. 

§The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, Iqs- 
NOTE 1: Iqc is measured with outputs open and J, K, CLK, and PRE grounded, then with J, K, CLK, and CLR grounded. 


switching characteristics (see note 2) 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

Vcc = 5 V, 

C L = 15 pF, 

R L = 500 0, 

T A = 25°C 

VCC = 4 -5 V to 5.5 V, 

C L = 50 pF, 

RL = 500 fi, 

T A = MIN to MAX 

UNIT 

'ALS112A 

SN54ALS112A 

SN74ALS112A 

MIN TYP MAX 

MIN TYP MAX 

MIN TYP MAX 

fmax 



35 40 

25 

30 

MHz 

tPLH 

PRl or CLR 

Q or Q 

8 

3 20 

3 15 

ns 

tPHL 

13 

CM 

CM 

4 18 

tPLH 

CLK 

Q or Q 

8 

3 18 

3 15 

ns 

tPHL 

13 

5 23 

5 19 


NOTE 2: For load circuit and voltage waveforms, see page 1-12. 
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TYPES SN54AS112, SN74AS112 
DUAL J-K NEGATIVE-EDGE-TRIGGERED FLIP-FLOPS 
WITH CLEAR AND PRESET 


recommended operating conditions 



SN54AS112 

SN74AS112 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

Vcc Supply voltage 

4.5 5 5.5 

4.5 5 5.5 

V 

V|h High-level input voltage 

2 

2 

V 

V|(_ Low-level input voltage 

0.8 

0.8 

V 

lOH High-level output current 

-2 

-2 

mA 

lOL Low-level output current 

20 

20 

mA 

fclock Clock frequency 

0 

0 

MHz 

t w Pulse duration 

PRE or CLR low 



ns 

CLK high 



CLK low 



Setup time 

tsu before CLKI 

Data 



ns 

PRE or CLR inactive 



th Hold time, data after CLKt 



ns 

T A Operating free-air temperature 

-55 125 

0 70 

°C 


electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


PARAMETER 

TEST CONDITIONS 

SN54AS112 

SN74AS112 

UNIT 

MIN TYPt MAX 

MIN TYPt MAX 

V|K 

Vcc = 4.5 V, l| = -18 mA 

-1.2 

-1.2 

V 

VOH 

VCC = 4.5 V, Iqh = -2 mA 

2.5 3.4 

2.5 3.4 

V 

VCC = 4.75 V, Iqh = -2 mA 


2.7 3.4 

. v OL 

Vcc = 4.5 V, Iq|_ = 20 mA 

0.25 0.5 

0.25 0.5 

V 

V C C = 4.75 V, Iql = 20 mA 


0.25 0.5 

'1 

J or K 

V C C = 5.5 V, V| = 7 V 



mA 

PRE or CLR 



CLK 



IlH 

J or K 

V C c = 5.5 V, Vj = 2.7 V 



pA 

PRE or CLR 



CLK 



IlL 

J or K 

V C c = 5.5 V, V| = 0.4 V 

- 1 

-1 

mA 

PRE or CLR 

-5.5 

-5.5 

CLK 

-5 

-5 

io§ 

V C c = 5.5 V, V 0 = 2.25 V 

-30 -112 

-30 -112 

mA 

'cc 

VCC = 5.5 V, See Note 1 

38 

38 

mA 


TAII typical values are at Vqq = 5 V, T/\ = 25°C. 

§The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, Iqs- 
NOTE 1: \qq is measured with J, K, CLK, and PRE grounded, then with J, K, CLK, and CLR grounded. 

switching characteristics (see note 2) 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

Vcc = 5 V. 

C L = 15 pF, 

R L = 500 «, 

T A = 25°C 

VCC = 4.5 V to 5.5 V, 

Cl = 50 pF, 

R L = 500 Q, 

T a = MIN to MAX 

UNIT 

'AS112 

SN54AS112 

SN74AS112 

MIN TYPt MAX 

MIN TYPt MAX 

MIN TYPt MAX 

fmax 



200 

175 

175 

MHz 

l PLH 

PRE or CLR 

Q or Q 

2 

3 

3 

ns 

tPHL 

3 

4 

4 

tPLH 

CLK 

Q or Q 

2 

3 

3 

ns 

l PHL 

3.5 

4 

4 


tAII typical values are at Vqq = 5 V, = 25 °C. 

NOTE 2: For load circuit and voltage waveforms, see page 1-12. 

Additional information on these products can be obtained from the factory as it becomes available. 
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TYPES SN54ALS113A, SN54AS113, SN74ALS113A, SN74AS113 
DUAL J-K NEGATIVE-EDGE-TRIGGERED FLIP-FLOPS WITH PRESET 

D2261, DECEMBER 1982 


Fully Buffered to Offer Maximum Isolation from 
External Disturbance 

Package Options Include Both Plastic and Ceramic 
Carriers in Addition to Plastic and Ceramic DIPs. 

Dependable Texas Instruments Quality and Reliability 


TYPE 


TYPICAL MAXIMUM 
CLOCK FREQUENCY 


TYPICAL POWER 
DISSIPATION 
PER FLIP-FLOP 


'ALS113A 40 MHz (C L = 15 pFI 6 mW 
'AS113 175 MHz (C L = 50 pF) 95 mW 


SN54ALS113A, SN54AS113 . . . J PACKAGE 
SN74ALS113A, SN74AS113 . . . N PACKAGE 
(TOP VIEW) 


iclkQ 

1 

LJl4 

1KC 

2 

13 

i J c 

3 

12 

1PREH 

4 

11 

1Q C 

5 

10 

iq: 

6 

9 

GND [_ 

7 

8 


J 2K 

D 2J 


P 2Q 


description 

These devices contain two independent J-K negative-edge- 
triggered flip-flops. A low level at the Preset input sets the 
outputs regardless of the levels of the other inputs. When Preset 
(PRE) is inactive (high), data at the J and K inputs meeting the 
setup time requirements are transferred to the outputs on the 
negative-going edge of the clock pulse. Clock triggering occurs at 
a voltage level and is not directly related to the rise time of the 
clock pulse. Following the hold time interval, data at the J and K 
inputs may be changed without affecting the levels at the 
outputs. These versatile flip-flops can perform as toggle flip-flops 
by tying J and K high. 

The SN54ALS113A and SN54AS113 are characterized for 
operation over the full military temperature range of -55°C to 
1 25 °C. The SN74ALS113A and SN74AS113 are characterized 
for operation from 0°C to 70 °C. 


SN54ALS113A, SN54AS113 . . . FH PACKAGE 
SN74ALS113A, SN74AS113 . . . FN PACKAGE 
(TOP VIEW) 


=j Oj 

S' CJ o o o 

<- f- 2 > CM 


1J ] 4 
]4 
]6 
NC ] 7 
IQ ] 8 


NC 
1 PRE 


3 2 1 2019 


9 10 111213 

p q uia o 

t- Z Z CM CM 

a 


18 [ 2K 
17 [ NC 
1 6 [ 2 J 
1 5 [ NC 
14[ 2PRE 


NC — No internal connection 


FUNCTION TABLE 


INPUTS 

OUTPUTS 

PRE 

CLK 

J 

K 

Q 

Q 

L 

X 

X 

X 

H 

L 

H 

i 

L 

L 

Qo 

Qo 

H 

l 

H 

L 

H 

L 

H 

l 

L 

H 

L 

H 

H 

l 

H 

H 

TOGGLE 

H 

H 

X 

X 

Qo 

Qo 


logic symbol 



IQ 

is 

2Q 

2T5 


Pin numbers shown are for J and N packages. 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, Vcc .. 7 V 

Input voltage. 7 V 

Operating free-air temperature range:SN54ALS113A, SN54AS113. -55°Cto 125°C 

SN74ALS113A, SN74AS113. 0°C to 70°C 

Storage temperature range . -65°Cto150°C 


Copyright © 1982 by Texas Instruments Incorporated 
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TYPES SN54AS113, SN74ALS113 
DUAL J-K NEGATIVE-EDGE-TRIGGERED FLIP-FLOPS WITH PRESET 


recommended operating conditions 



SN54ALS113A 

SN74ALS113A 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

Vcc Supply voltage 

4.5 5 5.5 

4.5 5 5.5 

V 

V|h High-level input voltage 

2 

2 

V 

V|i_ Low-level input voltage 

0.8 

0.8 

V 

lOH High-level output current 

-0.4 

-0.4 

mA 

lOL Low-level output current 

4 

8 

mA 

fclock Clock frequency 

0 25 

0 30 

MHz 

t w Pulse duration 

PRE low 

15 

10 

ns 

CLK high 

20 

16.5 

CLK low 

20 

16.5 

Setup time 

su before CLKI 

Data 

25 

22 

ns 

PRE inactive 

22 

20 

th Hold time, data after CLKI 

0 

0 

ns 

T A Operating free-air temperature 

-55 125 

o 

o 

°c 


electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


PARAMETER 

TEST CONDITIONS 

SN54ALS113A 

SN74ALS113A 

UNIT 

MIN TYPt MAX 

MIN TYPt MAX 

V|K 

Vcc = 4.5 V, It = — 18 mA 

-1.5 

-1.5 

V 

VOH 

VCC = 4.5 V, lOH = 0.4 mA 

2.5 3.4 

2.7 3.4 

V 

v OL 

Vcc = 4.5 V, lOL = 4 mA 

0.25 0.4 

0.25 0.4 

V 

V C c = 4.5 V, l 0 L = 8 mA 


0.35 0.5 

l| 

J, K, or CLK 

V C c = 5.5 V, V| = 7 V 

0.1 

0.1 

mA 

PRE 

0.2 

0.2 

IlH 

J, K, or CLK 

V C c = 5.5 V, V| = 2.7 V 

20 

20 

mA 

PRE 

40 

40 

IlL 

J, K, or CLK 

V C c = 5.5 V, V| = 0.4 V 

-0.2 

-0.2 

mA 

PRE 

-0.4 

-0.4 

io§ 

Vcc = 5.5 V, Vo = 2.25 V 

-30 -112 

-30 -112 

mA 

'cc 

VCC = 5.5 V, See Note 1 

2.5 4.5 

2.5 4.5 

mA 


tAll typical values are at Vqq = 5 V, T/\ = 25 °C. 

§The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, Iq$- 
NOTE 1: Ice is measured with J, K, CLK, and PRE grounded, then with J, K, and CLK grounded. 


switching characteristics (see note 2) 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

Vcc = 5 V, 

Cl = 15 pF, 

Rl = 500 0, 

T A = 25°C 


Vcc = 4.5 V to 5.5 V, 
C L = 50 pF, 

Rl = 500 0, 

Ta = min to MAX 


UNIT 




'ALS113A 

SN54ALS113A 

SN74ALS113A 





MIN TYPt MAX 

MIN 

MAX 

MIN 

MAX 


fmax 



35 40 

25 


30 


MHz 

tPLH 

PRE 

Q or Q 

8 

3 

17 

3 

14 


tPHL 

13 

4 

20 

4 

16 


tPLH 

CLK 

Q or Q 

8 

3 

18 

3 

15 

ns 

tPHL 

13 

5 

23 

5 

19 


NOTE 2: For load circuit and voltage waveforms, see page 1-12. 
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TYPES SN54ALS113, SN74ALS113 

DUAL J-K NEGATIVE-EDGE-TRIGGERED FLIP-FLOPS WITH PRESET 


recommended operating conditions 



'OL 

Low-level output current 


f clock 

Clock frequency 




PRE low 

t w 

Pulse duration 

CLK high 



CLK low 


Setup time 

Data 

l su 

before CLKt 



Hold time, data after CLKt 





t a 


Operating free-air temperature 


125 


electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 



§The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, Iqs- 
NOTE 1: Icc is measured with J, K, CLK, and PRE grounded, then with J, K, and CLK grounded. 


switching characteristics (see note 2) 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

Vcc = 5 V, 

C L = 15 pF, 

R L = 500 Q, 

T A = 25°C 

Vcc = 4 5 Vto 5 5 v ' 

C L = 50 pF, 

R U = 500 Q, 

Ta = min to MAX 

UNIT 

'AS113 

SN54AS113 

SN74AS113 

MIN TYPt MAX 

MIN TYPt MAX 

MIN TYPt MAX 

fmax 



200 

175 

175 

na 

tPLH 

PRE 

Q or Q 

2 

3 

3 

ns 

tPHL 

3 

4 

4 

tPLH 

CLK 

Q or Q 

2 

3 

3 

ns 

tPHL 

3.5 

4 

4 


(All typical values are at Vqq = 5 V, T a = 25 °C. 

NOTE 2: For load circuit and voltage waveforms, see page 1-12. 

Additional information on these products can be obtained from the factory as it becomes available. 


PRODUCT PREVIEW 

2-62 This P age conta ' ns information on a Texas Instruments 

product under development. Texas incorporated 

Instruments reserves the right to change or pQST QFF|CE BQX 22Km . q^ llas texas 75265 
discontinue this product without notice. 

























































































































TYPES SN54ALS114A, SN54AS114, SN74ALS114A, SN74AS114 
DUAL J-K NEGATIVE-EDGE-TRIGGERED FLIP-FLOPS 
WITH PRESET. COMMON CLEAR. AND COMMON CLOCK 

D2661, DECEMBER 1982 


Fully Buffered to Offer Maximum Isolation from 
External Disturbance 

Package Options Include Both Plastic and Ceramic 
Carriers in Addition to Plastic and Ceramic DIPs. 

Dependable Texas Instruments Quality and Reliability 


TYPE 

'ALS114A 
'AS114 


TYPICAL MAXIMUM 
CLOCK FREQUENCY 

40 MHz (C[_ = 15 pF) 
175 MHz (Cl = 50 pF) 


TYPICAL POWER 
DISSIPATION 
PER FLIP-FLOP 

6 mW 
95 mW 


SN54ALS114A, SN54AS114 . . . J PACKAGE 
SN74ALS114A, SN74AS114 . . . N PACKAGE 
(TOP VIEW) 


CLR L 

1 

CJl4 

IK C 

2 

13 

u c 

3 

12 

1PRE C 

4 

11 

IQ C 

5 

10 

IQ C 

6 

9 

GND C 

7 

8 


CLK 

2K 

2 J 

2PRE 

2Q 

2Q 


description 

These devices contain two independent J-K negative-edge- 
triggered flip-flops. A low level at the Preset or Clear inputs sets 
or resets the outputs regardless of the levels of the other inputs. 
When Preset and Clear are inactive (high), data at the J and K 
inputs meeting the setup time requirements are transferred to the 
outputs on the negative-going edge of the clock pulse. Clock 
triggering occurs at a voltage level and is not directly related to 
the rise time of the clock pulse. Following the hold time interval, 
data at the J and K inputs may be changed without affecting the 
levels at the outputs. These versatile flip-flops can perform as 
toggle flip-flops by tying J and K high. 

The SN54ALS114A and SN54AS114 are characterized for 
operation over the full military temperature range of -55°C to 
1 25 °C. The SN74ALS114A and SN74AS114 are characterized 
for operation from 0°C to 70 °C. 


SN54ALS114A, SN54AS114 . . . FH PACKAGE 
SN74ALS114A, SN74AS114 . . . FN PACKAGE 
(TOP VIEW) 


O * 
O Zi 
> O 


i_11_i L_rnrLir 

3 2 1 2019 


1J ]4 
NC ]5 
1PRE]6 
NC ]7 
IQ ] 8 


18 [ 
17[ 
16 [ 
15[ 
14 [ 


9 10 11 12 13 
-aanna.. 
loouiao 

f- Z Z W (M 

a 


2K 

NC 

2J 

NC 

2PRE 


NC — No internal connection 


FUNCTION TABLE 


INPUTS 

OUTPUTS 

PRE 

CLR 

CLK 

J 

K 

Q 

Q 

L 

H 

X 

X 

X 

H 

L 

H 

L 

X 

X 

X 

L 

H 

L 

L 

X 

X 

X 

H* 

H* 

H 

H 

1 

L 

L 

Qo 


H 

H 

* 

H 

L 

H 

L 

H 

H 

i 

L 

H 

L 

H 

H 

H 

l 

H 

H 

TOGGLE 

H 

H 

H 

X 

X 

Qo 

Qo 


"The output levels in this configuration are not guaranteed to meet the minimum levels for 
Voh if the lows at Preset and Clear are near V||_ maximum. Furthermore, this configuration 
is nonstable; that is, it will not persist when either Preset or Clear returns to its inactive 
(high) level. 


logic symbol 



Pin numbers shown are for J and N packages. 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, Vcc . 7 V 

Input voltage. 7 V 

Operating free-air temperature range:SN54ALS114A, SN54AS114. -55°C to 125°C 

SN74ALS114A, SN74AS114. 0°Cto70°C 

Storage temperature range . -65°Cto150°C 


Copyright © 1 982 by Texas Instruments Incorporated 
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TYPES SN54ALS114A, SN54AS114, SN74ALS114A, SN74AS114 
DUAL J-K NEGATIVE-EDGE-TRIGGERED FLIP-FLOPS 
WITH PRESET, COMMON CLEAR, AND COMMON CLOCK 


recommended operating conditions 



SN54ALS114A 

SN74ALS114A 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

Vqc Supply voltage 

4.5 5 5.5 

4.5 5 5.5 

V 

V|(-| High-level input voltage 

2 

2 

V 

V|l Low-level input voltage 

0.8 

0.8 

V 

Iqh High-level output current 

-0.4 

-0.4 

mA 

lOL Low-level output current 

4 

8 

mA 

fclock Clock frequency 

0 25 

0 30 

MHz 

t w Pulse duration 

PRE or CLR low 

15 

10 

ns 

CLK high 

20 

16.5 

CLK low 

20 

16.5 

Setup time 
su before CLKI 

Data 

25 

22 

ns 

PRE or CLR inactive 

22 

20 

tp Hold time, data after CLKI 

0 

0 

ns 

T/\ Operating free-air temperature 

-55 125 

0 70 

°c 


electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


PARAMETER 

TEST CONDITIONS 

SN54ALS114A 

SN74ALS114A 

UNIT 

MIN TYPt MAX 

MIN TYPt MAX 

V|K 

Vcc = 4.5 V, l| = -18 mA 

-1.5 

-1.5 

V 

VOH 

Vcc - 4.5 V, IqH = -0.4 mA 

2.5 3.4 

2.7 3.4 

V 

VOL 

Vqc = 4.5 V, lOL = 4 mA 

0.25 0.4 

0.25 0.4 

V 

Vqc = 4.5 V, IqL = 8 mA 


0.35 0.5 

l| 

J, K, or CLK 

V C c = 5.5 V, V| = 7 V 

0.1 

0.1 

mA 

PRE or CLR 

0.2 

0.2 

IlH 

J, K, or CLK 

V C c = 5.5 V, V| = 2.7 V 

20 

20 

mA 

PRE or CLR 

40 

40 

l|L 

J, K, or CLK 

V C c = 5.5 V, V| = 0.4 V 

-0.2 

-0.2 

mA 

PRE or CLR 

-0.4 

-0.4 

io§ 

V C c = 5.5 V, Vq = 2.25 V 

-30 -112 

- 30 - 112 

mA 

'cc 

Vcc = 5.5 V, See Note 1 

2.5 4.5 

2.5 4.5 

mA 


t All typical values are at Vqq = 5 V, = 25 °C. 

§The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, Iqs- 
NOTE 1: I^Q is measured with J, K, CLK, and PRE grounded, then with J, K, CLK, and CLR grounded. 
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TYPES SN54ALS114A, SN54AS114, SN74ALS114A, SN74AS114 
DUAL J-K NEGATIVE EDGE-TRIGGERED FLIP-FLOPS 
WITH PRESET, COMMON CLEAR, AND COMMON CLOCK 


switching characteristics (see note 2) 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

Vcc = 5 V, 

C L = 15 pF, 

R L = 500 0, 

T a = 25°C 


Vcc = 4.5 V to 5.5 V, 
C L = 50 pF. 

R l = 500 0, 

T A = MIN to MAX 


UNIT 




'ALS114A 

| SN54ALS114A i 

SN74ALS114A | 





MIN TYPt MAX 

MIN 

MAX 

MIN 

MAX 


fmax 



35 40 

25 


30 


MHz 

tPLH 

PRE or CLR 

Q or Q 

8 

3 

20 

3 

15 

ns 

tPHL 

13 

4 

22 

4 

18 

tPLH 

CLK 

Q or Q 

8 

3 

18 

3 

15 

ns 

tPHL 

13 

5 

23 

5 

19 


tAll typical values are at Vqq = 5 V, = 25 °C. 

NOTE 2: For load circuit and voltage waveforms, see page 1-12. 


Texas Instruments 


INCOR PORATED 

POST OFFICE BOX 225012 • DALLAS, TEXAS 75265 


2 



TYPES SN54AS114, SN74AS114 

DUAL J-K NEGATIVE-EDGE-TRIGGERED FLIP-FLOPS 

WITH PRESET, COMMON CLEAR, AND COMMON CLOCK 


recommended operating conditions 



SN54AS114 

SN74AS114 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

Vcc Supply voltage 

4.5 5 5.5 

4.5 5 5.5 

V 

V|h High-level input voltage 

2 

2 

V 

V|l Low-level input voltage 

0.8 

0.8 

V 

lOH High-level output current 

-2 

-2 

mA 

lOL Low-level output current 

20 

20 

mA 

fclock Clock frequency 

0 

0 

MHz 

t w Pulse duration 

PRE or CLR low 



ns 

CLK high 



CLK low 



Setup time 

tsu before CLIO 

Data 



ns 

PRE or CLR inactive 



th Hold time, data after CLIO 



ns 

Ta Operating free-air temperature 

-55 125 

0 70 

°c 


electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


PARAMETER 

TEST CONDITIONS 

SN54AS114 

SN74AS114 

UNIT 

MIN TYPt MAX 

MIN TYPt MAX 

V|K 

V CC = 4.5 V, l| = — 18 mA 

-1.2 

-1.2 

V 

v OH 

Vcc = 4 5 V, Ioh = ~2 mA 

2.5 3.4 

2.5 3.4 

V 

V C c = 4 -75 V, Iqh = -2 mA 


2.7 3.4 

v OL 

Vcc = 4 5 V, lOL = 20 mA 

0.25 0.4 

0.25 0.4 

V 

V CC = 4.75 V, Iol = 20 mA 


0.35 0.5 

'I 

J or K 

V C c = 5.5 V, V| = 7 V 



mA 

PRE 



CLR 



CLK 



'IH 

J or K 

V C C = 5.5 V, V| = 2.7 V 



pA 

PRE 



CLR 



CLK 



l|L 

J or K 

Vcc = 5.5 V, V, = 0.4 V 

-1 

-1 

mA 

PRE 

-5.5 

-5.5 

CLR 

-11.5 

-11.5 

CLK 

-10.5 

-10.5 

l 0 § 

Vcc = 5.5 V, Vo = 2.25 V 

-30 -112 

-30 -112 

mA 

'cc 

Vcc = 5.5 V, See Note 1 

38 

. 3 ? _ 

mA 


t All typical values are at V^C = 5 V, = 25 °C. 

§The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, Iqs* 
NOTE 1: Iqc is measured with J, K, CLK, and PRE grounded, then with J, K, CLK, and CLR grounded. 

Additional information on these products can be obtained from the factory as it becomes available. 
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TYPES SN54AS114, SN74AS114 
DUAL J-K NEGATIVE-EDGE-TRIGGERED FLIP-FLOPS 
WITH PRESET, COMMON CLEAR, AND COMMON CLOCK 


switching characteristics (see note 2) 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

V C C = 5 V, 

Cl = 15 pF, 

RL = 500 Q, 

T A = 25 °C 

Vcc = 4.5 V to 5.5 V, 

Cl = 50 pF, 

R L = 500 Q, 

T A = MIN to MAX 

UNIT 

'AS114 

SN54AS114 

SN74AS114 

MIN TYPt MAX 

MIN TYPt MAX 

MIN TYPt MAX 

fmax 



200 

175 

175 

MHz 

t PLH 

PRE or CLR 

Q or Q 

2 

3 

3 

ns 

tPHL 

3 

4 

4 

l PLH 

CLK 

Q or Q 

2 

3 

3 

ns 

t PHL 

3.5 

4 

4 


t All typical values are at = 5 V, = 25 °C. 

NOTE 2: For load circuit and voltage waveforms, see page 1-12. 
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TYPES SNR4ALS1T1 SN74ALS1T1 

3-LINE TO 8-LINE DECODERS/DEMULTIPLEXERS WITH ADDRESS REGISTERS 

D2661, APRIL 1982 


I • Combines Decoder and 3-Bit Address Register 

I • Incorporates 2 Enable Inputs to Simplify Cascading 

' • Package Options Include Both Plastic and Ceramic 

Chip Carriers in Addition to Plastic and Ceramic DIPs 

• Dependable Texas Instruments Quality and Reliability 
description 

The 'ALS131 is a three-line to eight-line decoder/demultiplexer 
with registers on the three address inputs. When the clock input 
(CLK) goes from low to high, the 'ALS131 acts as a 
decoder/demultiplexer and the address present at the select 
inputs (A, B, and C) is stored in the registers. Further address 
changes are ignored until the next rising transition of CLK. The 
output enable controls, G1 and G2, control the state of the 
outputs independently of the select or CLK inputs. All of the out¬ 
puts are high unless G1 is high and G2 is low. The 'ALS131 is 
ideally suited for implementing qlitch-free decoders in strobed 
(stored-address) applications in bus-oriented systems. 

The SN54ALS131 is characterized for operation over the full 
military temperature range of -55°C to 125°C. The 
SN74ALS1 31 is characterized for operation from 0°C to 70 °C. 


SN54ALS131 . . . J PACKAGE 
SN74ALS131 . . . NPACKAGE 
(TOP VIEW) 

Api ^lepVcc 

BC2 ibDyo 

CC 3 uHYI 
CLK £4 13 D Y2 

G2 L 5 12 D Y3 

G1 C 6 1lHY4 
Y7 L 7 10 U Y5 

GNDCb 9 H Y6 


SN54ALS131 . . . F) 
SN74ALS131 . . . FP 
(TOP VIEW) 


FH PACKAGE 
FN PACKAGE 


u u o 
m < z > > 


3 2 1 20 19 


C J4 

18 [ Y1 

CLK ] 5 

17 [ Y2 

NC ]6 

16 [ NC 

G2 ]7 

15 [ Y3 

G1 ]8 

14 [ Y4 


9 10111213 

I-- O (J to in 
>- z z >- >- 
CP 


NC — No internal connection 


logic symbols (alternatives) 



X/Y 

>C8 


8D 

1 


2 


4 



& 



EN J 


6 

l:_: 



Pin numbers shown are for J and N packages. 
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TYPFS CIURAAI 11 SN7AALS111 

3-LINE TO 8-LINE DECODERS/DEMULTIPLEXERS WITH ADDRESS REGISTERS 


logic diagram (positive logic) 


ENABLE 

INPUTS 


SELECT 

INPUTS 



DATA 

OUTPUTS 


Pin numbers shown are for J and N packages. 


FUNCTION TABLE 


| INPUTS 

OUTPUTS 

CLK 

ENABLE 

SELECT 

G1 

G2 

C 

B 

A 

YO 

Y1 

Y2 

Y3 

Y4 

Y5 

Y6 

Y7 

X 

X 

H 

X 

X 

X 

H 

H 

H 

H 

H 

H 

H 

H 

X 

L 

X 

X 

X 

X 

H 

H 

H 

H 

H 

H 

H 

H 

t 

H 

L 

L 

L 

L 

L 

H 

H 

H 

H 

H 

H 

H 

t 

H 

L 

L 

L 

H 

H 

L 

H 

H 

H 

H 

H 

H 

t 

H 

L 

L 

H 

L 

H 

H 

L 

H 

H 

H 

H 

H 

t 

H 

L 

L 

H 

H 

H 

H 

H 

L 

H 

H 

H 

H 

t 

H 

L 

H 

L 

L 

H 

H 

H 

H 

L 

H 

H 

H 

t 

H 

L 

H 

L 

H 

H 

H 

H 

H 

H 

L 

H 

H 

t 

H 

L 

H 

H 

L 

H 

H 

H 

H 

H 

H 

L 

H 

f 

H 

L 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

L 

L 

or 

H 

H 

L 

X 

X 

X 

OUTPUTS CORRESPONDING 

TO STORED ADDRESS, L; 

ALL OTHERS, H 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, Vqq .7 V 

Input voltage.7 V 

Operating free-air temperature range: SN54ALS1 31 . -55°Cto125°C 

SN74ALS131 .0°Cto70°C 

Storage temperature range. - 65 °C to 1 50 °C 
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TYPES SN54ALS131, SN74ALS131 

3-LINE TO 8-LINE DECODERS/DEMULTIPLEXERS WITH ADDRESS REGISTERS 


recommended operating conditions 



SN54ALS131 

SN74ALS131 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

Vcc Supply voltage 

4.5 5 5.5 

4.5 5 5.5 

V 

V|H High-level input voltage 

2 

2 

V 

V|[_ Low-level input voltage 

0.8 

0.8 

V 

'OH High-level output current 

-0.4 

-0.4 

mA 

lOL Low-level output current 

4 


mA 


8 

fclock Clock frequency 

0 40 

0 50 

MHz 

t w Pulse duration 

CLK high 

12.5 

10 

ns 

CLK low 

12.5 

10 

t su Setup time at A, B, and C before CLKt 

15 

10 

ns 

th Hold time at A, B, and C after CLKt 

0 

0 

ns 

T A Operating free-air temperature 

-55 125 

O 

r- 

o 

°c 


electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


PARAMETER 

TEST CONDITIONS 

SN54ALS131 

SN74ALS131 

UNIT 

MIN TYPt MAX 

MIN TYPt MAX 

V|K 

Vcc = 4.5 V, l| = — 1 8 mA 

-1.5 

-1.5 

V 

VOH 

Vcc = 4.5 V, lOH = -0.4 mA 

2.5 3.4 


V 

Vcc = 4.5 V IqH = -0.4 mA 


2.7 3.4 

v OL 

Vcc = 4.5 V, lOL = 4 mA 

0.25 0.4 

0.25 0.4 

V 

Vcc = 4.5 V lOL = 8 mA 


0.35 0.5 

l| 

Vcc = 5.5 V, V| = 7 V 

0.1 

0.1 

mA 

l|H 

V C c = 5 5 V, V| = 2.7 V 

20 

20 

pA 

l|L 

Vcc = 5.5 V, V| = 0.4 V 

-0.1 

-0.1 

mA 

Iq5 

V C c = 5.5 V, V 0 = 2.25 V 

-30 -112 

-30 -112 

mA 

'cc 

V CC = 5.5 V 

5 11 

5 1 1 

mA 


t All typical values are at Vqq = 0 V, T A - 25 "C. 

§The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, Iqs- 


switching characteristics (see note 1) 





V C C = 5 V, 


Vcc = 4.5 V to 5.5 V, 






C L = 15 pF, 


C L = 50 pF, 



PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

R L = 500 S2, 

T A = 25°C 


R L = 500 Q, 

T A = MIN to MAX 


UNIT 




'ALS131 

SN54ALS131 

SN74ALS131 





MIN TYPt MAX 

MIN 

MAX 

MIN 

MAX 


fmax 



60 70 

40 

50 

MHz 

tPLH 

CLK 


10 

8 

28 

8 

25 

ns 

tPHL 


7 

7 

24 

7 

20 

tPLH 

G1 


10 

7 

24 

7 

20 


tPHL 


10 

6 

20 

6 

17 


tPLH 

G2 


7 

5 

18 

5 

15 

ns 

t PHL 


7 

5 

18 

5 

15 


t All typical values are at Vcc = 5 V, T^ = 25 °C. 

NOTE 1: For load circuit and voltage waveforms, see page 1 -12. 
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Package Options Include Both Plastic and 
Ceramic Chip Carriers in Addition to Plastic 
and Ceramic DIPs 

Dependable Texas Instruments Quality 
and Reliability 


TYPES SN54ALS133, SN74ALS133 
13-INPUT POSITIVE-NAND GATES 

D2661, APRIL 1982 


description 

These devices contain a single 1 3-input NAND gate. 
They perform the boolean functions in positive logic: 


SN54ALS133 . . . J PACKAGE 
SN74ALS133...N PACKAGE 
(TOP VIEW) 


Y = ABCDEF-GHIJ-KLM 

aC 

1 

LJl6 


B C 

2 

15 


cC 

3 

14 

The SN54ALS133 is characterized for operation 

DC 

4 

13 

over the full military temperature range of - 55 °C to 

EC 

5 

12 

125°C. The SN74ALS133 is characterized for 

FC 

6 

11 

operation from 0°C to 70 °C. 

GC 

7 

10 


gimdC 

8 

9 


FUNCTION TABLE 


INPUTS A THRU M 

OUTPUT 

Y 

All inputs H 

L 

One or more inputs L 

H 


logic symbol 



SN54ALS133 . . . FH PACKAGE 
SN74ALS133 . . . FN PACKAGE 
(TOP VIEW) 



NC — No Interna! connection 


Pin numbers shown are for J and N packages. 
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TYPES SN54ALS133, SN74ALS133 
13-INPUT POSITIVE-NAND GATES 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, Vqq .7 V 

Input voltage.7 V 

Operating free-air temperature range: SN54ALS1 33 . - 55 °C to 1 25 °C 

SN74ALS1 33.0°Cto70°C 

Storage temperature range. - 65 °C to 1 50°C 



recommended operating conditions 



SN54ALS133 

SN74ALS133 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

V(->(-• Supply voltage 

4.5 5 5.5 

4.5 5 5.5 

V 

V|H High-level input voltage 

2 

2 

V 

Vi, Low-level input voltage 

0.8 

0.8 

V 

Iqh High-level output current 

-0.4 

-0.4 

mA 

Iql Low-level output current 

4 


mA 


8 

T A Operating free-air temperature 

-55 125 

0 70 

°C 


electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


PARAMETER 

TEST CONDITIONS 

SN54ALS133 

SN74ALS133 

UNIT 

MIN TYPt MAX 

MIN TYPt MAX 

V,K 

V cc = 4.5 V. 1, = - 18 mA 

-1.5 

-1.5 

V 

X 

o 

> 

V cc = 4.5 V, l 0H = -0.4 mA 

2.5 3.4 


V 

Vcc = 4.5 V IqH = -0.4 mA 


2.7 3.4 

V 0L 

V cc = 4.5 V, l 0L = 4 mA 

0.25 0.4 

0.25 0.4 

V 

Vcc ~ 4.5 V Iql = 8 mA 


0.35 0.5 

'l 

V CC = 5.5 V, V, = 7 V 

0.1 

0.1 

mA 

*IH 

v cc = 5.5 V, V| = 2.7 V 

20 

20 

pA 

'lL 

V cc = 5.5 V, V| L = 0.4 V 

-0.1 

-0.1 

mA 

>0* 

V CC = 5.5 V, V 0 = 2.25 V 

-30 -112 

-30 -112 

mA 

'CCH 

V cc = 5.5 V, V| = 0 V 

0.24 0.34 

0.24 0.34 

mA 

'CCL 

V CC = 5.5 V, V, = 4.5 V 

0.56 0.8 

0.56 0.8 

mA 


t All typical values are at Vqq = 5 V, = 25 °C. 

§The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, Iq£. 


switching characteristics (see note 1) 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

v cc = 5 v - 

C L = 15 pF, 

R l = 500 2, 

T a = 25 °C 

V CC = 4.5 V to 5.5 V, 

C L = 50 pF, 

R l = 500 2, 

T a = MIN to MAX 

UNIT 

'ALS133 

SN54ALS133 

SN74ALS133 

TYP 

MIN MAX 

MIN MAX 

l PLH 

Any 

Y 

6 

3 14 

3 11 

ns 

tpHL 

Any 

Y 

10 

5 28 

LO 

CM 

ns 


NOTE 1: For load circuit and voltage waveforms, see page 1-12, 
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TYPFQ <5NR4fll <5117 <5N74AI<5117 

3-LINE TO 8-LINE DECODERS/DEMULTIPLEXERS WITH ADDRESS LATCHES 

D2661, APRIL 1982 


I * Combines Decoder and 3-Bit Address Latch 

• Incorporates 2 Output Enables to Simplify Cascading 

• Package Options Include Both Plastic and Ceramic 
Chip Carriers in Addition to Plastic and Ceramic DIPs 

• Dependable Texas Instruments Quality and Reliability 
description 

The 'ALS137 is a three-line to eight-line decoder/demultiplexer 
with latches on the three address inputs. When the latch-enable 
input (GL) is low, the 'ALS137 acts as a decoder/demultiplexer. 
When GL goes from low to high, the address present at the select 
inputs (A, B, and C) is stored in the latches. Further address 
changes are ignored as long as GL remains high. The output 
enable controls, G1 and G2, control the outputs independently of 
the select or latch-enable inputs. All of the outputs are forced 
high if G1 is low or G2 is high. The 'ALS1 37 is ideally suited for 
implementing glitch-free decoders in strobed (stored-address) 
applications in bus-oriented systems. 

The SN54ALS137 is characterized for operation over the full 
military temperature range of -55°C to 125°C. The 
SN74ALS137 is characterized for operation from 0 °C to 70 °C. 


logic symbols (alternatives) 


SN54ALS137 . . . J PACKAGE 
SN74ALS137 . . . NPACKAGE 
(TOP VIEW) 


AC 

TT 

-Jl6 

3 vcc 

B C 

2 

15 

3 Y0 

CC 

3 

14 

Dyi 

GL C 

4 

13 

D Y2 

G2 C 

5 

12 

3 Y3 

G1 C 

6 

11 

3 Y4 

Y7C 

7 

10 

CV5 

GND C 

8 

9 

3 Y6 


SN54ALS137 . . . FH PACKAGE 
SN74ALS137 . . . FN PACKAGE 
(TOP VIEW) 


O 

O O o 
co < Z > >■ 


3 2 1 20 19 


C ] 4 

is [ Y1 

GL ] 5 

17 [ Y2 

NC ]6 

16 [ NC 

G2 ]7 

15 [ Y3 

G1 ] 8 

14 [ Y4 


9 10 11 12 13 
nmrinn 
i-' o u co m 
> Z Z > > 

o 


NC — No internal connection 


C8 

X/Y 



— M> 


DMUX 





115) Y0 

OL 




80 

1 

1 

^iliLvi 

A ( ” 

— 

ol 

0 

— 

2 

4 

2 

^ihl Y2 
(12) ... 

B “ 

c ,3 > 


u 

1 



3 

(11) ... 


2 \ 


& 


4 

^ (10) 






EN 

5 

-Y5 

^ (9) .. 

G1 ,6 ’ 

& 





6 

=»-Y6 

^ (7) ... 

G2-SLC* 






7 

-Y7 


..._ 


6 










Pin numbers shown are for J and N packages. 
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TYPF*! QNRAAI Q1 Q|U7dfl|Qiq7 

3-LINE TO 8-LINE DECODERS/DEMULTIPLEXERS WITH ADDRESS LATCHES 


logic diagram (positive logic) 



> 


DATA 

OUTPUTS 


Pin numbers shown are for J and N packages. 


FUNCTION TABLE 


INPUTS 

OUTPUTS 

ENABLE 

SELECT 

GL 

G1 

G2 

C 

B 

A 

YO 

Y1 

Y2 

Y3 

Y4 

Y5 

Y6 

Y7 

X 

X 

H 

X 

X 

X 

H 

H 

H 

H 

H 

H 

H 

H 

X 

L 

X 

X 

X 

X 

H 

H 

H 

H 

H 

H 

H 

H 

L 

H 

L 

L 

L 

L 

L 

H 

H 

H 

H 

H 

H 

H 

L 

H 

L 

L 

L 

H 

H 

L 

H 

H 

H 

H 

H 

H 

L 

H 

L 

L 

H 

L 

H 

H 

L 

H 

H 

H 

H 

H 

L 

H 

L 

L 

H 

H 

H 

H 

H 

L 

H 

H 

H 

H 

L 

H 

L 

H 

L 

L 

H 

H 

H 

H 

L 

H 

H 

H 

L 

H 

L 

H 

L 

H 

H 

H 

H 

H 

H 

L 

H 

H 

L 

H 

L 

H 

H 

L 

H 

H 

H 

H 

H 

H 

L 

H 

L 

H 

L 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

L 

H 

H 

L 

X 

X 

X 

Output corresponding to stored 

address, L; all others, H 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, Vqq .7 V 

Input voltage.7 V 

Operating free-air temperature range: SN54ALS1 37 . -55°Cto125°C 

SN74ALS1 37.0°Cto70°C 

Storage temperature range. -65°Cto150°C 
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TYPF9 9RIRdfll<?n7 <*N74ALS137 

3-LINE TO 8-LINE OECODERS/DEMULTIPLEXERS WITH ADDRESS LATCHES 


recommended operating conditions 



SN54ALS137 

SN74ALS137 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

Vcc Supply voltage 

4.5 5 5.5 

4.5 5 5.5 

V 

V|(-| High-level input voltage 

2 

2 

V 

V|(_ Low-level input voltage 

0.8 

0.8 

V 

Iqh High-level output current 

-0.4 

-0.4 

mA 

lOL Low-level output current 

4 


mA 


8 

t w Pulse duration, GL low 

15 

10 

ns 

t su Setup time. A, B, and C before GLt 

15 

10 

ns 

tj, Hold time. A, B, and C after GLt 

5 

5 

ns 

Ta Operating free-air temperature 

-55 125 

o 

r^ 

O 

°c 


electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


PARAMETER 

TEST CONDITIONS 

SN54ALS137 

SN74ALS137 

UNIT 

MIN TYPt MAX 

MIN TYPt MAX 

V|K 

Vcc = 4.5 V, l| = — 18 mA 

-1.5 

-1.5 

V 

v OH 

V CC = 4.5 v « lOH = -0.4 mA 

2.5 3.4 


V 

Vcc = 4.5 V IqH = -0.4 mA 


2.7 3.4 

v OL 

VCC = 4.5 V, lOL ~ 4 mA 

0.25 0.4 

0.25 0.4 

V 

Vcc = 4.5 V l 0 L = 8 mA 


0.35 0.5 

l| 

Enable 

Vcc = 5 -5 V, V| = 7 V 

0.1 

0.1 

mA 

A, B, C 

0.2 

0.2 

IlH 

Enable 

V C c = 5.5 V, V t = 2.7 V 

20 

20 

pA 

A, B, C 

40 

40 

'IL 

Enable 

V C c = 5.5 V, V| = 0.4 V 

-0.1 

-0.1 

mA 

A, B, C 

-0.2 

-0.2 

io§ 

Vcc = 5 5 V, V 0 = 2.25 V 

-30 -112 

-30 -112 

mA 

•cc 

Vcc = 5.5 V 

5 11 

5 11 

mA 


t All typical values are at Vqq = 5 V, = 25 °C. 

§The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, Iqs* 


switching characteristics (see note 1) 





Vcc = 5 V, 


Vcc = 4.5 V to 5.5 V, 






Cl = 15 pF, 


C L = 50 pF, 



PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

R L = 500 Q, 

Ta = 25°C 


R L = 500 Q, 

T A = MIN to MAX 


UNIT 




'ALS137 

SN54ALS137 

SN74ALS137 





TYP 

MIN 

MAX 

MIN 

MAX 


tPLH 

A, B, C 


10.5 

5 

25 

5 

20 

ns 

tPHL 


11.5 

6 

25 

6 

20 

tPLH 

G2 


7.5 

4 

15 

4 

12 


tPHL 


7.5 

5 

18 

5 

15 


tPLH 

G1 


10 

5 

21 

5 

17 

ns 

tPHL 


10 

5 

19 

5 

15 

tPLH 

GL 


13 

7 

27 

7 

22 


tPHL 


13 

7 

25 

7 

20 



NOTE 1; For load circuit and voltage waveforms, see page 1-12. 


Texas Instruments 

INCORPORATED 

POST OFFICE BOX 225012 • DALLAS, TEXAS 75265 




TYPES SN54ALS138, SN74ALS138 
3-LINE TO 8-LINE DECODERS/DEMULTIPLEXERS 

D2661, APRIL 1982 


( • Designed Specifically for High-Speed Memory 
Decoders and Data Transmission Systems 

• Incorporates 3 Enable Inputs to Simplify Cascading 
and/or Data Reception 

• Package Options Include Both Plastic and Ceramic 
Chip Carriers in Addition to Plastic and Ceramic DIPs 

• Dependable Texas Instruments Quality and Reliability 
description 

The 'ALS138 circuit is designed to be used in high- 
performance memory-decoding or data-routing applications 
requiring very short propagation delay times. In high- 
performance memory systems this decoder can be used to 
minimize the effects of system decoding. When employed with 
high-speed memories utilizing a fast enable circuit, the delay 
times of this decoder and the enable time of the memory are 
usually less than the typical access time of the memory. This 
means that the effective system delay introduced by the 
Schottky-clamped system decoder is negligible. 

The conditions at the binary select inputs and the three enable 
inputs select one of eight input lines. Two active-low and one 
active-high enable inputs reduce the need for external gates or 
inverters when expanding. A 24-line decoder can be 
implemented without external inverters and a 32-line decoder 
requires only one inverter. An enable input can be used as a data 
input for demultiplexing applications. 

The SN54ALS138 is characterized for operation over the full 
military temperature range of -55°C to 125°C. The 
SN74ALS1 38 is characterized for operation from 0 °C to 70 °C. 


SN54ALS138. . . J PACKAGE 
SN74ALS138 . . .N PACKAGE 
(TOP VIEW) 
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SIM54ALS138 . . . FH PACKAGE 
SN74ALS138 . . . FN PACKAGE 
(TOP VIEW) 
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NIC — No internal connection 


logic symbols (alternatives) 


A- 

B 121 

„ <3) 


(6) 

G2A* 


G2B 

< 5 > ^ 



3IN/OCT 

1 

2 

1 

4 

2 


3 

& 

4 


5 

EN 6 

7 



Pin numbers shown are for J and N packages. 
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TYPES SN54ALS138, SN74ALS138 
3-LINE TO 8-LINE DECODERS/DEMULTIPLEXERS 


logic diagram (positive logic) 



DATA 

OUTPUTS 


Pin numbers shown are for J and N packages. 


FUNCTION TABLE 


ENABLE 

INPUTS 

SELECT 

INPUTS 

OUTPUTS 

G1 

G2* 

C 

B 

A 

YO 

Y1 

Y2 

Y3 

Y4 

Y5 

Y6 

Y7 

X 

H 

X 

X 

X 

H 

H 

H 

H 

H 

H 

H 

H 

L 

X 

X 

X 

X 

H 

H 

H 

H 

H 

H 

H 

H 

H 

L 

L 

L 

L 

L 

H 

H 

H 

H 

H 

H 

H 

H 

L 

L 

L 

H 

H 

L 

H 

H 

H 

H 

H 

H 

H 

L 

L 

: H ’ 

L 

H 

H 

L 

H 

H 

H 

H 

H 

H 

L 

L 

H 

H 

H 

H 

H 

L 

H 

H 

H 

H 

H 

L 

H 

L 

L 

H 

H 

H 

H 

L 

H 

H 

H 

H 

L 

H 

L 

H 

H 

H 

H 

H 

H 

L 

H 

H 

H 

L 

H 

H 

L 

H 

H 

H 

H 

H 

H 

L 

H 

H 

L 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

L 


•G2 = G2A + G2B 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, Vqc . 

Input voltage. 

Operating free-air temperature range: SN54ALS138 

SN74ALS1 38 

Storage temperature range. 


.7 V 

.7 V 

- 55 °C to 1 25 °C 
. . . 0 °C to 70 °C 

- 65 °C to 1 50 °C 
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TYPES SN54ALS138, SN74ALS138 

3-LINE TO 8-LINE DECODERS/DEMULTIPLEXERS 


recommended operating conditions 



SN54ALS138 

SN74ALS138 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

Vcc Supply voltage 

4.5 5 5.5 

4.5 5 5.5 

V 

Vm High-level input voltage 

2 

2 

V 

V|i_ Low-level input voltage 

0.8 

0.8 

V 

Iqh High-level output current 

-0.4 

-0.4 

mA 

lOL Low-level output current 

4 


mA 


8 

T A Operating free-air temperature 

-55 125 

o 

o 

°C 


electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


PARAMETER 

TEST CONDITIONS 

SN54ALS138 

SN74ALS138 

UNIT 

MIN TYPt MAX 

MIN TYPt MAX 

V|K 

V cc = 4.5 V, l| = -18 mA 

- 1.5 

-1.5 

V 

VOH 

Vcc = 4.5 V, lOH = -0.4 mA 

2.5 3.4 


V 

Vcc = 4.5 V lOH = -0.4 mA 


2.7 3.4 

v OL 

Vqc = 4.5 V, lOL = 4 mA 

0.25 0.4 

0.25 0.4 

V 

Vcc = 4.5 V Iql = 8 mA 


0.35 0.5 

'1 

V C c = 5 5 V, V| = 7 V 

0.1 

0.1 

mA 

IlH 

V C c = 5.5 V, V| = 2.7 V 

20 

20 

pA 

l|L 

Vcc = 5.5 V, V| L = 0.4 V 

-0.1 

-0.1 

mA 

io§ 

V C c = 5.5 V, Vo = 2.25 V 

-30 -112 

-30 - 1 12 

mA 

'cc 

V C c = 5.5 V 

5 10 

5 10 

mA 


t All typical values are at Vqq = 5 V, = 25°C. 

§The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, Iqs- 


switching characteristics (see note 1) 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT! 

V C C = 5 V, 

C L = 15 pF, 

R L = 500 Q, 

T A = 25 °C 

Vcc = 4.5 V to 5.5 V, 

C L = 50 pF, 

R L = 500 Q, 

T A = MIN to MAX 

UNIT 

'ALS138 

SN54ALS138 

SN74ALS138 

TYP 

MIN MAX 

MIN MAX 

tpLH 

A, B, C 

Any Y 

g 

6 27 

6 22 

ns 

tPHL 

8 

CM 

CM 

CO 

6 18 

tPLH 

Enable 

Any Y 

9 

O 

CM 

4 17 

ns 

tPHL 

9/ 

5 20 

5 17 


NOTE 1: For load circuit and voltage waveforms, see page 1-12. 
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TYPES SN54ALS139, SN74ALS139 
DUAL MINE TO 4-LINE DECODERS/DEMULTIPLEXERS 

D2661 .APRIL 1982 


Designed Specifically for High-Speed Memory 
Decoders and Data Transmission Systems 

Incorporates 2 Enable Inputs to Simplify Cascading 
and/or Data Reception 

Package Options Include Both Plastic and Ceramic 
Chip Carriers in Addition to Plastic and Ceramic DIPs 

o Dependable Texas Instruments Quality and Reliability 
description 

The 'ALS1 39 circuit is designed to be used in high-performance 
memory-decoding or data-routing applications requiring very 
short propagation delay times. In high-performance memory 
systems, this decoder can be used to minimize the effects of 


SN54ALS139 . . . J PACKAGE 
SN74ALS139 . . . NPACKAGE 
(TOP VIEW) 


igC 

1 LJi6 

1A L 

2 15 

IB C 

3 14 

1 YO C 

4 13 

1Y1 C 

5 12 

1Y2 C 

6 11 

1Y3 L 

7 10 

GND L 

8 9 


□ 2Y3 


system decoding. When employed with high-speed memories 
utilizing a fast-enable circuit,the delay times of this decoder and 
the enable time of the memory are usually less than the typical 
access time of the memory. This means that the effective 
system delay introduced by the Schottky-clamped system 
decoder is negligible. 


SN54ALS139 . . . FH PACKAGE 
SN74ALS139 . . . FN PACKAGE 
(TOP VIEW) 


The 'ALS1 39 is comprised of two individual two-line to four-line 
decoders in a single package. The active-low enable input can be 
used as a data line in demultiplexing applications. These 
decoders/demultiplexers feature fully buffered inputs, each of 
which represents only one normalized load to its driving circuit. 
All inputs are clamped with high-performance Schottky diodes to 
suppress line-ringing and simplify system design. 

The SN54ALS139 is characterized for operation over the full 
military temperature range of — 55 °C to 125°C. The 
SN74ALS1 39 is characterized for operation from 0°C to 70°C. 


< kp o oio 

«- <- 2 > CM 


2A 

2B 

NC 

2Y0 

2Y1 


co o O co CM 

> 2 2 >- >- 

1- cs> CM CM 

NC — No internal connection 



logic symbols (alternatives) 




Pin numbers shown are for J and N packages 


PRODUCT PREVIEW 


Copyright © 1 982 by'Texas Instruments Incorporated 
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on a product under development. Texas 
Instruments reserves the right to change or 
discontinue this product without notice. 
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TYPES SN54ALS139, SIY74ALS139 

DUAL 2-LINE TO 4-LINE DECODERS/DEMULTIPLEXERS 


FUNCTION TABLE 


INPUTS 


ENABLE 

SELECT 


G 

B A 

YO Y1 Y2 Y3 

H 

X X 

X 

X 

X 

X 

L 

L L 

L H H H 

L 

L H 

H L H H 

L 

H L 

H H L H 

L 

H H 

—I 

X 

X 

X 


functional block diagram (positive logic) 


ENABLE1G 


SELECT 

INPUTS 


ENABLE 2G 


SELECT 

INPUTS 



liiSI 



DATA 
' OUTPUTS 


Pin numbers shown are for J and N packages. 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 

Supply voltage, Vcc .7 V 

Input voltage.7 V 

Operating free-air temperature range: SN54ALS139 .-55°Cto125°C 

SN74ALS139 .0°Cto70°C 

Storage temperature range .-65°Cto150°C 
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TYPES SN54ALS139, SN74ALS139 
DUAL 2-LINE TO 4-LINE DECODERS/DEMULTIPLEXERS 


recommended operating conditions 



SN54ALS139 

SN74ALS139 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

Vcc Supply voltage 

4.5 5 5.5 

4.5 5 5.5 

V 

V||-| High-level input voltage 

2 

2 

V 

V|(_ Low-level input voltage 

0.8 

0.8 

V 

lOH High-level output current 

-0.4 

-0.4 

mA 

Iql Low-level output current 

4 


mA 


8 

T A Operating free-air temperature 

-55 125 

o 

o 

°C 


electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


PARAMETER 

TEST CONDITIONS 

SN54ALS139 

SN74ALS139 

UNIT 

MIN TYPt MAX 

MIN TYPt MAX 

V|K 

V CC = 4.5 V, l| = -18 mA 

-1.5 

-1.5 

V 

VOH 

Vcc = 4.5 V, Ioh = -0.4 mA 

2.5 3.4 


V 

Vcc = 4.5 V Iqh = -0.4 mA 


2.7 3.4 

v OL 

Vcc = 4.5 V, Iql = 4 mA 

0.25 0.4 

0.25 0.4 

V 

V CC = 4.5 V Iql = 8 mA 


0.35 0.5 

'I 

V C c = 5.5 V, V| = 7 V 

0.1 

0.1 

mA 

IlH 

V C c = 5.5 V, V| = 2.7 V 

20 

20 

pA 

l|L 

V C C = 5.5 V, V| L = 0.4 V 

-0.1 

-0.1 

mA 

io§ 

V C c = 5.5 V, V 0 = 2.25 V 

-30 -112 

-30 -112 

mA 

'cc 

V C C = 5.5 V 



mA 


1 All typical values are at Vqq = 5 V, T A = 25 °C. 

§The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, log. 


switching characteristics (see note 2) 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

V C C = 5 V, 

C L = 15 pF, 

R L = 500 Q, 

T A = 25 °C 

Vcc = 4.5 V to 5.5 V, 

C L = 50 pF, 

R L = 500 Q, 

T A = MIN to MAX 

UNIT 

'ALS139 

SN54ALS139 

SN74ALS139 

MIN TYPt MAX 

MIN TYPt MAX 

MIN TYPt MAX 

tPLH 

A or B 

Y 




ns 

l PHL 




tPLH 

G 

Y 




ns 

tPHL 





t All typical values are at Vqq = 5 V, Ta - 25°C. 

NOTE 1: For load circuit and voltage waveforms, see page 1-12. 


Additional information on these products can be obtained from the factory as it becomes available. 
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TYPES SN54ALS151, SN54AS151, SN74ALS151, SN74AS151 

DATA SELECTORS/MULTIPLEXERS 

D2661, APRIL 1982 


3-Line to 1-Line Multiplexers 
Can Perform As: 

Boolean Function Generators 
Parallel-to-Serial Converters 
Data Source Selectors 

Input Clamping Diodes Simplify System Design 
Fully Compatible With Most TTL Circuits 

Package Options Include Both Plastic and Ceramic 
Chip Carriers in Addition to Plastic and Ceramic DIPs 

Dependable Texas Instruments Quality and Reliability 


description 


These monolithic data selectors/multiplexers provide full binary 
decoding to select one of eight data sources. The strobe input (G) 
must be at a low logic level to enable the inputs. A high level at 
the strobe terminal forces the W output high and the V output 
low. 

The SN54ALS151 and SN54AS151 are characterized for 
operation over the full military temperature range of - 55 °C to 
125°C. The SN74ALS151 and SN74AS151 are characterized 
for operation from 0°C to 70 °C. 


SN54ALS151. SN54AS151 . . . J PACKAGE 
SN74ALS151, SN74AS151 . . . NPACKAGE 
(TOP VIEW) 
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SN54ALS151, SN54AS151 . . . FH PACKAGE 
SN74ALS151, SN74AS151 . . . FN PACKAGE 
(TOP VIEW) 
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FUNCTION TABLE 


NC — No internal connection 



H = high level, L = low level, X = irrelevant 
DO, D1 . . . D7 = the level of the D respective input 


logic symbol 



Pin numbers shown are for J and N packages. 
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TYPES SN54ALS151, SN54AS151, SN74ALS151, SN74AS151 

DATA SELECTORS/MULTIPLEXERS 



Pin numbers shown are for J and N packages. 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, Vqq . y 

Input voltage. \j 

Operating free-air temperature range: SN54ALS1 51, SN54AS1 51 . - 55 °C to 1 25 °C 

SN74ALS1 51, SN74AS1 51 .0°Cto70°C 

Storage temperature range. -65°Cto 1 50°C 
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TYPES SN54ALS151, SN74ALS151 
DATA SELECTORS/MULTIPLEXERS 


recommended operating conditions 



SN54ALS151 

SN74ALS151 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

Vqq Supply voltage 

B 

1 

4.5 5 5.5 

V 

V||_| High-level input voltage 

2 

2 

V 

V||_ Low-level input voltage 

0.8 

0.8 

V 

Iqh High-level output current 

-0.4 

-0.4 

mA 

Iq L Low-level output current 

4 


mA 


8 

T a Operating free-air temperature 

-55 125 

0 70 

°C 


electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 



t All typical values are at Vqq = 5 V, T^ = 25 °C. 

§The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, Iq^. 


switching characteristics (see note 1) 


v cc = 4.5 V to 5.5 V. 
C L = 50 pF, 

R l = 500 Q, 

T a = MIN to MAX 


SN74ALS1 51 



t All typical values are at Vqq = 5 V, T A = 25 °C. 

NOTE 1: For load circuit and voltage waveforms, see page 1-12. 

Additional information on these products can be obtained from the factory as it becomes available. 


ADVANCE INFORMATION 

2-84 This page contains information on a new 
product. Specifications are subject to 
change without notice. 
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TYPES SN54AS151, SN74AS151 
DATA SELECTORS/MULTIPLEXERS 


recommended operating conditions 



SN54AS151 

SN74AS151 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

Vcc Supply voltage 

4.5 5 5.5 

4.5 5 5.5 

V 

V|p| High-level input voltage 

2 

2 

V 

V|l Low-level input voltage 

0.8 

0.8 

V 

Iqh High-level output current 

-12 

-12 

mA 


- 1 51 

lOL Low-level output current 

32 

32 

mA 


48t 

T A Operating free-air temperature 

-55 125 

0 70 

°C 


tThe extended limits apply only if Vqq is maintained between 4.75 V and 5.25 V. 

electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


PARAMETER 

TEST CONDITIONS 

SN54AS151 

SN74AS151 

UNIT 

MIN TYPt MAX 

MIN TYPt MAX 

V|K 

Vcc = 4.5 V, l| = —18 mA 

-1.2 

-1.2 

V 

v OH 

Vcc = 4.5 V, lOH = ~ 12 mA 

2.4 3.2 

2.4 3.2 

V 

V CC = 4.75 V, Ioh = -15 mA 


2.4 3.3 

Vql 

Vcc = 4.5 V, lOL = 32 mA 

0.25 0.5 

0.25 0.5 

V 

Vcc = 4.75 V, Iol = 48 mA 


0.35 0.5 

'I 

A, B 

V C c = 5.5 V, V| = 7 V 

0.2 

0.2 

mA 

All others 

0.1 

0.1 

IlH 

A, B 

Vcc = 5.5 V, V| = 2.7 V 

40 

40 

pA 

All others 

20 

20 

l|L 

A, B 

Vcc = 5 -5 V, V| = 0.4 V 

-0.6 

-0.6 

mA 

All others 

-0.3 

-0.3 

io § 

Vcc = 5.5 V, Vo = 2.25 V 

-30 -112 

-30 -112 

mA 

'cc 

Vcc = 5.5 V, 

26 

26 

mA 


t All typical values are at Vcc = 5 V, = 25 °C. 

§The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, Iqs- 


switching characteristics (see note 1) 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

v cc = 5 V, 

C L = 15 pF, 

R l = 500 Q, 

T A = 25°C 

V CC = 4.5 V to 5.5 V, 

C L = 50 pF, 

R l = 500 2, 

T a = MIN to MAX 

UNIT 




AS151 

SN54AS151 

SN74AS151 

TYP* 

MIN TYP* MAX 

MIN TYP* MAX 

*PLH 

A, B, or C 

Y 


5 

5 

ns 

l PHL 


5 

5 

tpLH 

A, B, or C 

W 


4.5 

4.5 

ns 

*PHL 


4.5 

4.5 

*PLH 

Any D 

Y 


3 

3 

ns 

l PHL 


4 

4 

lPLH 

Any D 

W 


3 

3 

ns 

ipHL 


2.5 

2.5 

IpLH 

(f 

Y 


5 

5 

ns 

lPHL 


5 

5 

l PLH 

(T 

W 


4.5 

4.5 

ns 

l PHL 


4.5 

4.5 


t All typical values are at Vcc = 5 V, = 25 °C. 

NOTE 1: For load circuit and voltage waveforms, see page 1 -12. 

Additional information on these products can be obtained from the factory as it becomes available. 


PRODUCT PREVIEW 

This page contains information on a 
product under development. Texas 
Instruments reserves the right to change or 
discontinue this product without notice. 
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TYPES SN54ALS153, SN54AS153, SN74ALS153, SN74AS153 
DUAL 4-LINE TO 1-LINE DATA SELECTORS/MULTIPLEXERS 

D2661, APRIL 1982 


Permits Multiplexing from INI Lines to 1 Line 
Performs Parallel-to-Serial Conversion 

Strobe (Enable) Line Provided for Cascading (INI 
lines to n lines) 

Fully Compatible with Most TTL Circuits 

'ALS253 and 'AS253 Are 3-State Versions of 
These Parts 

Package Options Include Both Plastic and Ceramic 
Chip Carriers in Addition to Plastic and Ceramic 
DIPs 

Dependable Texas Instruments Quality and 
Reliability 


SN54ALS153, SN54AS153 . . . JPACKAGE 
SN74ALS153, SN74AS153 . . . NPACKAGE 
(TOP VIEW) 


1GC 

1 

w 

B C 

2 

15 

1C3 C 

3 

14 

1C2 C 

4 

13 

ici L 

5 

12 

ico L 

6 

11 

1YC 

7 

10 

GND C 

8 

9 


H 2G 
]A 
D 2C3 
2C2 
D 2C1 
J 2C0 
J 2Y 


description 

Each of these data selectors/multiplexers contains 
inverters and drivers to supply full binary decoding data 
selection to the AND-OR gates. Separate strobe inputs (G) 
are provided for each of the two four-line sections. 

The SN54ALS1 53 and SN54AS1 53 are characterized for 
operation over the full military temperature range of 
- 55 °C to 1 25 °C. The SN74ALS153 and SN74AS153 
are characterized for operation from 0°C to 70 °C. 


FUNCTION TABLE 


SELECT 

INPUTS 

DATA INPUTS 

STROBE 

OUTPUT 

8 

A 

CO 

Cl 

C2 

C3 

G 

Y 

X 

X 

X 

X 

X 

X 

H 

L 

L 

L 

L 

X 

X 

X 

L 

L 

L 

L 

H 

X 

X 

X 

L 

H 

L 

H 

X 

L 

X 

X 

L 

L 

L 

H 

X 

H 

X 

X 

L 

H 

H 

L 

X 

X 

L 

X 

L 

L 

H 

L 

X 

X 

H 

X 

L 

H 

H 

H 

X 

X 

X 

L 

L 

L 

H 

H 

X 

X 

X 

H 

L 

H 

Select 

inputs A 

and 

B are co 

mmon to both sections. 



SN54ALS153, SN54AS153 . . . FH PACKAGE 
SN74ALS153, SN74AS153 . . . FN PACKAGE 
(TOP VIEW) 


U 

lo u cjie? 
m i- z > in 


3 2 1 20 19 \ 

1C3 ] 4 18 [ A 

1C2 ] 5 17 [ 2C3 

NC ]6 16 [ NC 

1C1 ] 7 15 [ 2C2 

ICO ]8 14 [ 2C1 

\ 9 10 1112 13 / 


NC — No internal connection 


logic symbol 



Pin numbers shown are for J and N packages. 
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TYPES SN54ALS153, SN54AS153, SN74ALS153, SN74AS153 
DUAL 4-LINE TO l-LINE DATA SELECTORS/MULTiPLEXERS 


logic diagram (positive logic) 



Pin numbers shown are for J and N packages. 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, Vcc .7 V 

Input voltage.7 V 

Operating free-air temperature range: SN54ALS153, SN54AS153 . -55°Cto125°C 

SN74ALS1 53, SN74AS1 53.0°Cto70°C 

Storage temperature range. - 65 °C to 1 50 °C 
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TYPES SN54ALS153, SN74ALS153 

DUAL 4-LIIUE TO MINE DATA SELECTORS/MULTIPLEXERS 


recommended operating conditions 



SN54ALS153 

SN74ALS153 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

Vcc Supply voltage 

m 

i 


V 

V|h High-level input voltage 

2 

2 

V 

V|l Low-level input voltage 

0.8 

0.8 

V 

l<DH High-level output current 

-1 


mA 

■ 


lOL Low-level output current 

12 


mA 


24 

T A Operating free-air temperature 

-55 125 

0 70 

°C 


electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


PARAMETER 

TEST CONDITIONS 

SN54ALS1 53 

SN74ALS153 

UNIT 

MIN TYPt MAX 

MIN TYPt MAX 

V|K 

Vcc = 4.5 V. I| = — 18 mA 

-1.5 

-1.5 

V 

v OH 

Vcc = 4.5 V, lOH = -1 rnA 

2.4 3.3 


V 

Vcc = 4.5 V Iqh — —2.6 mA 


2.4 3.2 

v OL 

Vcc = 4.5 V, lOL =12 mA 

0.25 0.4 

0.25 0.4 

V 

VCC = 4.5 V Iql = 24 mA 


0.35 0.5 

m 

A, B 

V CC = 5.5 V, V| = 7 V 

0.2 

0.2 

mA 

All others 

0.1 

0.1 

l|H 

A, B 

V CC = 5.5 V, V| = 2.7 V 

40 

40 

pA 

All others 

20 

20 

l|L 

A, B 

V CC = 5.5 V, V| = 0.4 V 

-0.2 

-0.2 

mA 

All others 

-0.1 

-0.1 

l 0 § 

Vcc = 5.5 V, Vo = 2.25 V 

-30 - 112 

-30 -112 


'CC 

VCC = 5.5 V, All inputs at 4.5 V 

6.3 

6.3 



iAIl typical values are at Vcc = 5 V, T^ = 25 °C. 

§The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, Iqs- 


switching characteristics (see note 1) 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

V C c = 4.5 V to 5.5 V, 

Cl = 50 pF, 

R L = 500 Q, 

T a = MIN to MAX 

UNIT 

SN54ALS153 

SN74ALS153 

MIN TYPt MAX 

MIN TYPt MAX 

t PLH 

A or B 

Y 

7.5 

7.5 

ns 

tPHL 

9 

9 

tPLH 

Data (Any C) 

Y 

4 

4 

ns 

tPHL 

6 

6 

tPLH 

G 

Y 

4 

4 

ns 

l PHL 

5 

5 


t All typical values are at Vqq = 5 V, = 25 °C. 

NOTE 1: For load circuit and voltage waveforms, see page 1-12. 
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TYPES SN54AS153, SN74AS153 
DUAL 4-LINE TO 1 -LINE DATA SELECTORS/MULTIPLEXERS 


recommended operating conditions 



SN54AS153 

SN74AS153 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

Vcc Supply voltage 

4.5 5 5.5 

4.5 5 5.5 

V 

V|h High-level input voltage 

2 

2 

V 

V|l Low-level input voltage 

0.8 

0.8 

V 

lOH High-level output current 

- 12 

- 12 

mA 


- 1 5t 

lOL Low-level output current 

32 

32 

mA 


48t 

Ta Operating free-air temperature 

-55 125 

o 

r- 

o 

°C 


tThe extended limits apply only if Vqq is maintained between 4.75 V and 5.25 V. 


electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


PARAMETER 

TEST CONDITIONS 

SN54AS153 

SN74AS153 

UNIT 

MIN TYPt MAX 

MIN TYPt MAX 

VlK 

Vcc = 4.5 V, l| = -18 mA 

-1.2 

- 1 ,2 

V 

v OH 

Vcc - 4.5 V, lOH = ~ 12 mA 

2.4 3.2 

2.4 3.2 

V 

Vcc = 4.75 V, Iqh = “15 mA 


2.4 3.3 

Vql 

Vcc = 4.5 V, Iql = 32 mA 

0.25 0.5 

0.25 0.5 

V 

Vcc = 4.75 V, Iql = 48 mA 


0.35 0.5 

h 

A, B 

V C C = 5.5 V, V| = 7 V 

0.2 

0.2 

mA 

All others 

0.1 

0.1 

l|H 

A, B 

Vcc = 5.5 v > V| = 2.7 V 

40 

40 

pA 

All others 

20 

20 

l|L 

A, B 

V C c = 5.5 v . v l = O- 4 V 

-0.6 

-0.6 

mA 

All others 

-0.3 

-0.3 

io§ 

Vcc = 5.5 V. Vq = 2.25 V 

CN 

1 

o 

CO 

1 

-30 -112 

mA 

'cc 

Vcc = 3.5 V 

Outputs high 

17 

1 7 

mA 

Outputs low 

25 

25 


t All typical values are at Vqq = 5 V, = 25 °C. 

§The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, Iqs- 


switching characteristics (see note 1) 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

Vcc = 5 V, 

Cl = 15 pr, 

RL = 500 Q, 

T A = 25°C 

V C c = 4.5 V to 5.5 V. 

Cl = 50 pF, 

R L = 500 Q, 

T A = MIN to MAX 

UNIT 

'AS 153 

SN54AS153 

SN74AS153 

TYPt 

MIN TYPt MAX 

MIN TYPt MAX 

fPLH 

A or B 

Y 


5.5 

5.5 

ns 

tPHL 


4.5 

4.5 

tPLH 

Data (Any C) 

Y 


3.5 

3.5 

ns 

fPHL 


3 

3 

IPLH 

G 

Y 


5.5 

5.5 

ns 

IPHL 


4.5 

4.5 


4 All typical values are at Vqq = 5 V, = 25 °C. 

NOTE 1: For load circuit and voltage waveforms, see page 1-12. 
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TYPES SN54ALS157, SN54ALS158, SN74ALS157, SN74ALS158 
QUADRUPLE 2-LINE TO 1-LINE DATA SELECTORS/MULTIPLEXERS 

D2661, APRIL 1982 


Buffered Inputs and Outputs 

Package Options Include Both Plastic and Ceramic 
Chip Carriers in Addition to Plastic and Ceramic 
DIPs 

Dependable Texas Instruments Quality and 
Reliability 


description 


These monolithic data selectors/multiplexers contain 
inverters and drivers to supply full data selection to the four 
output gates. A separate strobe input (G) is provided. A 
4-bit word is selected from one of two sources and is 
routed to the four outputs. The 'ALS1 57 presents true 
data whereas the 'ALS158 presents inverted data to 
minimize propagation delay time. 

The SN54ALS157 and SN54ALS158 are characterized 


SN54ALS157. SN54ALS158 . . . J PACKAGE 
SN74ALS157, SN74ALS1 58 . . . N PACKAGE 
(TOP VIEW) 


A/B L 

7T 

-J 16 

H vcc 

1A C 

2 

15 

JG 

1BC 

3 

14 

3 4A 

1Y L 

4 

13 

J 4B 

2A C 

5 

12 

H 4Y 

2B L 

6 

11 

J 3A 

2Y L 

7 

10 

u 3B 

GND £ 

8 

9 

^ 3Y 


SN54ALS157, SN54ALS158 . . . FH PACKAGE 
SN74ALS157, SN74ALS158 . . . FN PACKAGE 
(TOP VIEW) 


for operation over the full military temperature range of 
- 55 °Cto 125 °C.The SN74ALS157 and SN74ALS158 
are characterized for operation from 0°C to 70 °C. 

logic symbols 


'ALS157 




>- Q U >- CD 
in z 2 n n 
t3 


NC — No internal connection 

FUNCTION TABLE 



INPUTS 


OUTPUT Y 

STROBE 

G 

SELECT 

A/B 

A 

DATA 

B 

■ALS157 

'ALS158 

H 

X 

X 

X 

L 

H 

L 

L 

L 

X 

L 

H 

L 

L 

H 

X 

H 

L 

L 

H 

X 

L 

L 

H 

- 

H 

X 

H 

H 

L 


Pin numbers shown are for J and N packages. 
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TYPES SN54ALS157, SN54ALS158, SN74ALS157, SN74ALS158 
QUADRUPLE 2-LINE TO 1-LINE DATA SELECTORS/MULTIPLEXERS 


logic diagrams (positive logic) 


'ALS157 


1A 

IB 

2A 

2B 

3A 

3B 

4A 


4B 

STROBE G 
SELECT A/B 
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TYPES SN54ALS157, SN54ALS158, SN74ALS157, SN74ALS158 
QUADRUPLE 2-LINE TO 1-LINE DATA SELECTORS/MULTIPLEXERS 


absolute maximum ratings over operating free-air temperature range funless otherwise noted) 


Supply voltage, Vcc .7 V 

Input voltage.7 V 

Operating free-air temperature range: SN54ALS157, SN54ALS158 . -55°Cto125°C 

SN74ALS157, SN74ALS158 .0°Cto70°C 

Storage temperature range. -65°Cto150°C 


recommended operating conditions 



SN54ALS157 

SN54ALS158 

SN74ALS157 

SN74ALS158 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

Vcc Supply voltage 

4.5 5 5.5 

4.5 5 5.5 

V 

V|(_| High-level input voltage 

2 

2 

V 

V|l Low-level input voltage 

0.8 

0.8 

V 

Iqh High-level output current 

- 1 


mA 


-2.6 

Iql Low-level output current 

12 


mA 


24 

Ta Operating free-air temperature 

-55 125 

0 70 

°C 


electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


PARAMETER 

TEST CONDITIONS 

SN54ALS157 

SN54ALS158 

SN74ALS157 

SN74ALS158 

UNIT 

MIN TYPt MAX 

MIN TYPt MAX 

V|K 

Vcc = 4.5 V, l| = —18 mA 

-1.5 

- 1.5 

V 

v OH 

Vqc = 4.5 V, Iqh = - 1 mA 

2.4 3.3 


V 

Vcc = 4.5 V Iqh = -2.6 mA 


2.4 3.2 

V 0L 

Vcc = 4.5 V, Iql = 12 mA 

0.25 0.4 

0.25 0.4 

V 

Vcc = 4.5 V Iql = 24 mA 


0.35 0.5 

l| 

A or B 

Vcc = 5.5 V, V| = 7 V 

0.1 

0.1 

mA 

A/B or G 

0.2 

0.2 

hH 

A or B 

Vcc = 5.5 V, V| = 2.7 V 

20 

20 

pA 

A/B or G 

40 

40 

'IL 

A or B 

Vcc = 5.5 V, V| = 0.4 V 

-0.1 

-0.1 

mA 

A/B or G 

-0.2 

-0.2 

'o § 

V C c = 5.5 V, V 0 = 2.25 V 

-30 -112 

-30 -112 

mA 

'cc 

'ALS157 

Vcc = 5.5 V 

7.8 

7.8 

mA 

'ALS1 58 

2.3 

2.3 


t All typical values are at Vqc = 5 V, T/\ = 25 °C. 
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TYPES SN54ALS157, SIM54ALS158, SN74ALS157, SN74ALS158 
QUADRUPLE 2-LINE TO MINE DATA SELECTORS/MULTIPLEXERS 


'ALS157 switching characteristics (see note 1) 


PARAMETER 

FROM 

(INPUTI 

TO 

(OUTPUT) 

V CC = 4.5 V to 5.5 V, 

C L - 50 pF, 

R L = 500 Q, 

T A = MIN to MAX 

UNIT 

SN54ALS1 57 

SN74ALS157 

MIN TYPt MAX 

MIN TYPt MAX 

tPLH 

A or B 

Y 

3.5 

3.5 

ns 

tpHL 

5 

5 

tPLH 

A/B 

Y 

6 

6 

ns 

*PHL 

6.5 

6.5 

tPLH 

G 

Y 

6 

6 

ns 

tPHL 

6.5 

6.5 


'ALS158 switching characteristics (see note 1) 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

V CC = 4.5 V to 5.5 V, 

C L = 50 pF, 

R L = 500 Q, 

T A = MIN to MAX 

UNIT 

SN54ALS1 58 

SN74ALS1 58 

MIN TYPt MAX 

MIN TYPt MAX 

tPLH 

A or B 

Y 

3.5 

3.5 

ns 

tPHL 

5 

5 

tPLH 

A/B 

Y 

6 

6 

ns 

tPHL 

6.5 

6.5 

tPLH 

G 

Y 

6 

6 

ns 

tPHL 

6.5 

6.5 


t All typical values are at = 5 V, = 25 °C. 

NOTE 1 : For load circuit and voltage waveforms, see page 1-12. 
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SN74ALS160 THRU SN74ALS163, SN74AS160 THRU SN74AS163 
SYNCHRONOUS 4-BIT DECADE AND BINARY COUNTERS 

D2661, APRIL 1982 

• Internal Look-Ahead for Fast Counting 

• Carry Output for n-Bit Cascading 

• Synchronous Counting 

• Synchronously Programmable 

• Package Options Include Both Plastic and Ceramic 
Chip Carriers in Addition to Plastic and Ceramic DIPs 

• Dependable Texas Instruments Quality and Reliability 
description 

These synchronous, presettable counters feature an internal 
carry look-ahead for application in high-speed counting designs. 

The 'ALS160, 'ALS162, 'AS160, and 'AS! 62 are decade 
counters, and the 'ALS1 61, 'ALS1 63, 'AS1 61, and 'AS163 are 
4-bit binary counters. Synchronous operation is provided by 
having all flip-flops clocked simultaneously so that the outputs 
change coincident with each other when so instructed by the 
count-enable inputs and internal gating. This mode of operation 
eliminates the output counting spikes that are normally 
associated with asynchronous (ripple clock) counters. A buffered 
clock input triggers the four flip-flops on the rising (positive¬ 
going) edge of the clock input waveform. 

These counters are fully programmable; that is, the outputs may 
be preset to either level. As presetting is synchronous, setting up 
a low level at the load input disables the counter and causes the 
outputs to agree with the setup data after the next clock pulse 
regardless of the levels of the enable inputs. 

The clear function for the 'ALS1 60, 'ALS1 61, 'AS1 60, and 'AS1 61 is asynchronous and a low level at the clear input 
sets all four of the flip-flop outputs low regardless of the levels of the clock, load, or enable inputs. 

The clear function for the 'ALS1 62, 'ALS1 63, 'AS1 62, and 'AS1 63 is synchronous and a low level at the clear input 
sets all four of the flip-flop outputs low after the next clock pulse, regardless of the levels of the enable inputs. This 
synchronous clear allows the count length to be modified easily as decoding the maximum count desired can be 
accomplished with one external NAND gate. The gate output is connected to the clear input to synchronously clear the 
counter to 0000 (LLLL). 

The carry look-ahead circuitry provides for cascading counters for n-bit synchronous applications without additional 
gating. Instrumental in accomplishing this function are two count-enable inputs and a ripple carry output. Both count- 
enable inputs (ENP and ENT) must be high to count, and ENT is fed forward to enable the ripple carry output. The ripple 
carry output (RCO) thus enabled will produce a high-level pulse while the count is maximum (9 or 1 5 with Q& high). 
This high-level overflow ripple carry pulse can be used to enable successive cascaded stages. Transitions at the ENP or 
ENT are allowed regardless of the level of the clock input. 

These counters feature a fully independent clock circuit. Changes at control inputs (ENP, ENT, or LOAD) that will 
modify the operating mode have no effect on the contents of the counter until clocking occurs. The function of the 
counter (whether enabled, disabled, loading, or counting) will be dictated solely by the conditions meeting the stable 
setup and hold times. 

The SN54ALS160 through SN54ALS163 and SN54AS160 through SN54AS163 are characterized for operation 
over the full military temperature range of -55°C to 125°C. The SN74ALS160 through SN74ALS163 and 
SN74AS1 60 through SN74AS1 63 are characterized for operation from 0°C to 70°C. 


SN54ALS’, SN54AS’ . . . J PACKAGE 
SN74ALS', SN74AS' . . . N PACKAGE 
(TOP VIEW) 


CLR L 

1 LJi6 

CLK £ 

2 15 

AC 

3 14 

BC 

4 13 

cc 

5 12 

DC 

6 11 

ENP C 

7 10 

GND C 

8 9 


H Vcc 

H RCO 

HQa 
U Qb 


SN54ALS', SN54AS' . . . FH PACKAGE 
SN74ALS', SN74AS' . . . FN PACKAGE 
(TOP VIEW) 


^ DC DO 
_J j O CJ O 
O L> Z > DC 



NC — no internal connection 
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TYPES SN54ALS160, SN54ALS162, SN54AS160, SN54AS162 
SN74ALS160, SN74ALS162, SN74AS16Q, SN74AS162 
SYNCHRONOUS 4-BIT DECADE COUNTERS 


logic symbols 


'ALS160 AND 'AS160 DECADE 
COUNTERS WITH DIRECT CLEAR 



'ALS162 AND 'AS162 DECADE 
COUNTERS WITH SYNCHRONOUS CLEAR 




2 


Detailed logic diagrams for the 'AS versions have not yet been determined. 
Pin numbers shown are for J and N packages. 
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TYPES SN54ALS161, SN54ALS163, SN54AS161, SN54AS163 
SN74ALS161, SN74ALS163, SN74AS161, SN74AS163 
SYNCHRONOUS 4 BIT BINARY COUNTERS 


logic symbols 

'ALS161 AND AS161 BINARY 'ALS163 AND 'AS163 BINARY 

COUNTERS WITH DIRECT CLEAR COUNTERS WITH SYNCHRONOUS CLEAR 



'ALS163 logic diagram (positive logic) 


'ALS1 61 synchronous binary counter is similar; however the clear is asynchronous as shown for the 'ALS160 decade counter on the preceding page. 

Detailed logic diagrams for the 'AS versions have not yet been determined. 

Pin numbers shown are for J and N packages. 

48 
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TYPES SN54ALS160, SN54ALS162, SN54AS160, SN54AS162 
SN74ALS160, SN74ALS162, SN74AS16Q, SN74AS162 
SYNCHRONOUS 4-BIT DECADE COUNTERS 


typical clear, preset, count, and inhibit sequences 


'ALS160,'AS160, 'ALS162, 'AS162 


Illustrated below is the following sequence: 

1. Clear outputs to zero ('ALS160 and 'AS160 are asynchronous; 'ALS162 and 'AS162 are synchronous) 

2. Preset to BCD seven 

3. Count to eight, nine, zero, one, two, and three 

4. Inhibit 
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TYPES SniB4ALS16i, Sni54ALSi63, SN54AS161, SN54AS163 
SN74ALS161, SN74ALS163, SN74AS161, SN74AS163 
SYNCHRONOUS 4-BIT BINARY COUNTERS 


typical clear, preset, count, and inhibit sequences 


'ALS161, 'AS161,'ALS163, 'AS163 


Illustrated below is the following sequence: 

1. Clear outputs to zero ('ALS161 and 'AS161 are asynchronous; 'ALS163 and 'AS163 are synchronous) 

2. Preset to binary twelve 

3. Count to thirteen, fourteen, fifteen, zero, one, and two 

4. Inhibit 


DATA 

INPUTS 


CLR [ 

i 

_ l 

LOAD I 

I 


A ! 

- — — — — — — — — — — 

. i . 

- — — — — — — — — — — 

c _ 

D _ 

! 


1 

1 

1 

- — — — — — — — — — — 

1 




CLK 

ENP 

ENT 




Qa 


OUTPUTS 


Qb 


Qc 


Qd 


RCO 





12 13 14 15 0 1 2 


| | |<-COUNT--INHIBIT 

SYNC PRESET 
CLEAR 


ASYNC 

CLEAR 
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TYPES SN54ALS160 THRU SN54ALS163 
SN74ALS160 THRU SN74ALS163 
SYNCHRONOUS 4 BIT DECADE AND BINARY COUNTERS 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, Vcc .7 V 

Input voltage.7 V 

Operating free-air temperature range: SN54ALS1 60 thru SN54ALS1 63 . - 55 °C to 1 25 °C 

SN74ALS1 60 thru SN74ALS1 63 .0 °C to 70 °C 

Storage temperature range. -65°Cto150°C 


recommended operating conditions 



SN54ALS160 

THRU 

SN54ALS163 

SN74ALS1 60 

THRU 

SN74ALS163 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

Vcc Supply voltage 

4.5 5 5.5 

4.5 5 5.5 

V 

V||_| High-level input voltage 

2 

2 

V 

V||_ Low-level input voltage 

0.8 

0.8 

V 

lOH High-level output voltage 

-0.4 

-0.4 

mA 

Iql Low-level output current 

4 

8 

mA 

Llock Clock frequency 

'ALS160, 'ALS162 

'ALS161,'ALS163 

0 25 

0 30 

MHz 

0 25 

0 30 

t w Pulse duration 

CLK high or low 

'ALS160, 'ALS162 

20 

1 5 

ns 

'ALS161,'ALS163 

20 

15 

'ALS160, 'ALS161 CLR low 

20 

15 

Setup time 
tsu before CLKt 

A, B, C, D 

20 

15 

ns 

ENP, ENT 

'ALS160, 'ALS161 

25 

20 

'ALS162,'ALS163 

30 

25 

'ALS160, 'ALS161 CLR inactive 

10 

10 

'ALS162, 'ALS163 

CLR Low 

20 

15 

CLR high (inactive) 

10 

10 

th Hold time, all synchronous inputs after CLKT 

0 

0 

ns 

Ta Operating free-air temperature 

-55 125 

0 70 

°c 


electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


PARAMETER 

TEST CONDITIONS 

SN54ALS160 

THRU 

SN54ALS163 

SN74ALS160 

THRU 

SN74ALS1 63 

UNIT 

MIN TYPi MAX 

MIN TYPi MAX 

VlK 

Vcc = 4.5 V, l| = — 1 8 mA 

-1.5 

- 1.5 

V 

v OH 

Vcc ~ 4.5 V, Iqh = —0.4 mA 

2.5 3.4 

2.7 3.4 

V 

v OL 

Vcc = 4.5 V, Iol = 4 mA 

0.25 0.4 

0.25 0.4 

V 

Vcc = 4.5 V, Iql = 8 mA 


0.35 0.5 


LOAD, CLK or ENT 

Vcc = 5 5 v - V| = 7 V 

0.2 

0.2 

mA 

All other 

0.1 

0.1 

IlH 


Vcc = 5 5 v - v l = 0 4 v 

40 

40 

pA 

All other 

20 

20 

IlL 

V C c = 5 5 V, v l = 0 4 v 

-0.2 

-0.2 


io§ 

V C c = 5.5 V, V 0 = 2.25 V 

-15 -70 

-15 -70 

■SB 

Icc 

V C C = 5.5 V 

12 21 

12 21 

IE 


tAll typical values are at V^c “ 5 V, T/\ = 25°C. 

§The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, Iqs- 
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TYPES SN54ALS160 THRU SN54ALS163 

SN74ALS160 THRU SN74ALS163 

SYNCHRONOUS 4 BIT DECADE AND BINARY COUNTERS 


'ALS160, 'ALS161 switching characteristics (see note 1) 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

V C C = 4.5 V to 5.5 V, 

C L = 50 pF, 

R L = 500 Q, 

T a = MIN to MAX 

UNIT 

SN54ALS160 

SN54ALS161 

SN74ALS160 

SN74ALS161 

MIN MAX 

MIN MAX 

fmax 

'ALS160 

25 

30 

MHz 

'ALS161 

25 

30 

tPLH 

CLK 

RCO 

8 30 

8 26 

ns 

tPHL 

in 

CM 

7 23 

tPLH 

CLK 

Any Q 

4 18 

4 15 

ns 

tPHL 

6 20 

6 17 

t PLH 

ENT 

RCO 

5 20 

5 17 

ns 

t PHL 

4 16 

4 13 

l PHL 

di_h 

Any Q 

r"* 

CM 

CD 

CM 

CO 

ns 

tPHL 

CLR 

RCO 

11 31 

11 28 

ns 


'ALS162, 'ALS163 switching characteristics (see note 1) 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

Vec = 4.5 V to 5.5 V, 

C L = 50 pF, 

R U = 500 Q, 

T A = MIN to MAX 

UNIT 

SN54ALS162 

SN54ALS163 

SN74ALS162 

SN74ALS163 

MIN MAX 

MIN MAX 

f max 

’ALS162 

25 

30 

MHz 

'ALS163 

25 

30 

tPLH 

CLK 

RCO 

o 

CO 

CD 

. 

CM 

CO 

ns 

t PHL 

7 25 

7 23 

tPLH 

CLK 

Any Q 

4 18 

4 15 

ns 

tPHL 

o 

CM 

CO 

6 17 

tPLH 

ENT 

RCO 

5 20 

5 17 

ns 

tPHL 

4 16 

4 13 


NOTE 1: For load circuit and voltage waveforms, seepage 1-12. 
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TYPES SN54AS160 THRU SN54AS163 
SN74AS160 THRU SN74AS163 
SYNCHRONOUS 4-BIT DECADE AND BINARY COUNTERS 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, Vqc .7 V 

Input voltage.7 V 

Operating free-air temperature range: SN54AS1 60 thru SN54AS1 63 . - 55 °C to 1 25 °C 

SN74AS1 60 thru SN74AS1 63 .0°Cto70°C 

Storage temperature range. -65°Cto150°C 


recommended operating conditions 



SN54AS160 

THRU 

SN54AS163 

SN74AS160 

THRU 

SN74AS163 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

Vqc Supply voltage 

4.5 5 5.5 

4.5 5 5.5 

V 

V|h High-level input voltage 

2 

2 

V 

V|l Low-level input voltage 

0.8 

0.8 

V 

lOH High-level output voltage 

-2 

-2 

mA 

Iql Low-level output current 

20 

20 

mA 

fclock Clock frequency 

'AS160,'AS162 



MHz 

'AS161, 'AS163 



t w Pulse duration 

CLK high or low 

'AS160, 'AS162 



ns 

'AS161,'AS 163 



'AS160, 'AS161 CLR low 



Setup time 
tsu before CLKt 

A, B, C, D 



ns 

ENP, ENT 



'AS160, 'AS161 CLR inactive 



'AS162, 'ALS163 

CLR Low 



CLR high (inactive) 



th Hold time, all synchronous inputs after CLKt 



ns 

Ta Operating free-air temperature 

-55 125 

o 

r** 

O 

°c 



electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


PARAMETER 

TEST CONDITIONS 

SN54AS160 

THRU 

SN54AS163 

SN74AS160 

THRU 

SN74AS163 

UNIT 

MIN TYPt MAX 

MIN TYPt MAX 

V|K 

Vcc = 4.5 V, 1| = — 18 mA 

-1.2 

-1.2 

V 

v OH 

Vcc = 4.5 V, Ioh = “2 mA 

2.5 3.4 

2.5 3.4 

V 

Vcc = 4-75 V, Ioh = _ 2 mA 


2.7 3.4 

VOL 

Vcc = 4.5 V, Iql = 20 mA 

0.25 0.5 

0.25 0.5 

V 

l| 

LOAD, CLK or ENT 

V C c = 5-5 V, V| = 7 V 



mA 

All other 



IlH 

LOAD, CLK or ENT 

V C c = 5.5 V, V| = 2.7 V 



pA 

All other 



hL 

Vcc = 5.5 V, V, = 0.4 V 



mA 

io§ 

V C c = 5.5 V, V 0 = 2.25 V 

-30 -112 

-30 -112 

mA 

'cc 

V CC = 5.5 V 



mA 


t All typical values are at Vqq = 5 V, = 25 °C. 

§The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, Iqj. 

Additional information on these products can be obtained from the factory as it becomes available. 
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TYPES SN54AS160 THRU SN54AS163 

SN74AS160 THRU SN74AS163 

SYNCHRONOUS 4 BIT DECADE AND BINARY COUNTERS 


'AS 160, 'AS161 switching characteristics (see note 1) 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

Vcc = 5 V, 

Cl = 15 pF, 

R L = 500 52. 

T A = 25°C 

Vcc = 4 -5 V to 5.5 V, 

Cl = 50 pF, 

R L = 500 52, 

T A = MIN to MAX 

UNIT 

'AS 160 

'AS 161 

SN54AS160 

SN54AS161 

SN74AS160 

SN74AS161 

MIN TYPt MAX 

MIN TYPt MAX 

MIN TYPt MAX 

fmax 

'AS160 




MHz 

'AST 61 




t PLH 

CLK 

RCO 




ns 

tPHL 




t PLH 

CLK 

Any Q 




ns 

tPHl 




tPLH 

ENT 

RCO 




ns 

tPHl 




tPHL 

CTR 

Any Q 




ns 

tPHL 


RCO 




ns 


'AS 162, 'AS 163 switching characteristics (see note 1) 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

Vcc = 5 V, 

C L = 15 pF, 

R L = 500 52, 

T A = 25°C 

Vcc = 4.5 V to 5.5 V, 

Cl = 50 pF, 

R L = 500 52, 

T A = MIN to MAX 

UNIT 

'AS 162 

'AS 163 

SN54AS162 

SN54AS163 

SN74AS162 

SN74AS163 

MIN TYPt MAX 

MIN TYPt MAX 

MIN TYPt MAX 

fmax 

'AS162 




MHz 

'AS163 




tPLH 

CLK 

RCO 




ns 

l PHL 




tPLH 

CLK 

Any Q 




ns 

tPHL 




l PLH 

ENT 

RCO 




ns 

tPHL 





t All typical values are at Vqc = 5 V, = 25 °C. 

NOTE 1: For load circuit and voltage waveforms, see page 1-12. 

Additional information on these products can be obtained from the factory as it becomes available. 
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TYPES SN54ALS160 THRU SN54ALS163, SN54AS160 THRU SN54AS163 
SN74ALS16Q THRU SN74ALS1S3, SIM74AS1 GO THRU SN74AS163 
SYNCHRONOUS 4-BIT DECADE AND BINARY COUNTERS 


TYPICAL APPLICATION DATA 
N-BIT SYNCHRONOUS COUNTERS 

This application demonstrates how the look-ahead carry circuit can be used to implement a high-speed n-bit counter. The 
'ALS1 60, 'AS1 60, 'ALS1 62, and 'AS1 62 will count in BCD and the 'ALS161, 'AS1 61, 'ALS163 and 'AS1 63 will count in 
binary. Virtually any count mode (modulo-N, N-|-to-N2, Ni-to-maximum) can be used with this fast look-ahead circuit. 


LSB 
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TYPES SN54ALS164, SN74ALS164 
8-BIT PARALLEL-OUT SERIAL SHIFT REGISTERS 

D2661, APRIL 1982 


( • AND-Gated {Enable/Disable) Serial Inputs 
• Fully Buffered Clock and Serial Inputs 
• Direct Clear 

• Package Options Include Both Plastic and Ceramic 
Chip Carriers in Addition to Plastic and Ceramic DIPs 

• Dependable Texas Instruments Quality and Reliability 
description 

These 8-bit shift registers feature AND-gated serial inputs and an 
asynchronous clear. The gated serial inputs (A and B) permit 
complete control over incoming data as a low at either input 
inhibits entry of the new data and resets the first flip-flop to the 
low level at the next clock pulse. A high-level input enables the 
other input, which will then determine the state of the first flip- 
flop. Data at the serial inputs may be changed while the clock is 
high or low, provided the minimum setup time requirements are 
met. Clocking occurs on the low-to-high-level transition of the 
clock input. All inputs are diode-clamped to minimize 
transmission-line effects. 

The SN54ALS164 is characterized for operation over the full 
military temperature range of -55°C to 125°C. The 
SN74ALS1 64 is characterized for operation from 0 °C to 70 °C. 


SN54ALS164 . . . J PACKAGE 
SN74ALS164 . . . N PACKAGE 
(TOP VIEW) 


AC 

7T 

J 14 

D v cc 

B C 

2 

13 

3 QH 

Qa C 

3 

12 

H Qg 

Qb C 

4 

11 

H Of 

Q c C 

5 

10 

: qe 

Qd C 

6 

9 

D CLR 

GND C 

7 

8 

U CLK 


SN54ALS164 . . . FH PACKAGE 
SN74ALS164 . . . FN PACKAGE 
(TOP VIEW) 



NC —No Internal connection 


FUNCTION TABLE 


INPUTS 

OUTPUTS 

CLEAR 

CLOCK 

A 

B 

Qa 

Qb ■ ■ 

Qh 

L 

X 

X 

X 

L 

L 

L 

H 

L 

X 

X 

q ao 

Qbo 

Qho 

H 

t 

H 

H 

H 

c 

< 

O 

°Gn 

H 

t 

L 

X 

L 

c 

< 

O 

°Gn 

H 

t 

X 

L 

L 

°An 

°Gn 


H = high level (steady state), L = low level (steady state) 

X = irrelevant (any input, including transitions) 
t = transition from low to high level. 

QAO' QbO' QhO = the l eve * ^A' Qb» or ^H' respectively, before the 
indicated steady-state input conditions were established. 

QArv ^Gn “ th e l e vel of or Oq before the most-recent t transition 
of the clock; indicates a one-bit shift. 


logic symbol 



Pin numbers shown are for J and N packages. 
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TYPES SN54ALS164, SN74ALS164 
8-BIT PARALLEL-OUT SERIAL SHIFT REGISTERS 


logic diagram (positive logic) 


SERIAL 

INPUTS 



Qb 


°c 


q d 


q f 


°G 


Qh 


Pin numbers shown are for J and N packages. 


typical clear, shift, and clear sequences 


SERIAL 

INPUTS 


CLEAR 


{ 


A 


B 



i- 1 i -L_n 

i 


u 



i 


i 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, Vcc .7 V 

Input voltage.7 V 

Operating free-air temperature range: SN54ALS164 . -55°Cto125°C 

SN74ALS1 64.0°Cto70°C 

Storage-temperature range. -65°Cto150°C 
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TYPES SN54ALS164, SN74ALS164 

8-BIT PARALLEL-OUT SERIAL SHIFT REGISTERS 


recommended operating conditions 



SN54ALS164 

SN74ALS164 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

Vcc Supply voltage 

4.5 5 5.5 

4.5 5 5.5 

V 

V|n High-level input voltage 

2 

2 

V 

V|l Low-level input voltage 

0.8 

0.8 

V 

•OH High-level output current 

-0.4 

-0.4 

mA 

Iq l Low-level output current 

4 


mA 


8 

fclock Clock frequency 



MHz 

t w Pulse duration 

CLR low 



ns 

CLK high 



CLK low 



tsu Setup time before CLKf 

Data 



ns 

CLR inactive 



th Hold time, data after CLKf 

0 

0 

ns 

T A Operating free-air temperature 

-55 125 

0 70 

°c 


electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


PARAMETER 

TEST CONDITIONS 

SN54ALS164 

SN74ALS164 

UNIT 

MIN TYPt MAX 

MIN TYPt MAX 

V| K 

Vcc = 4.5 V, l| = —18 mA 

- 1.5 

-1.5 

V 

v OH 

Vcc = 4.5 V, lOH = -0.4 mA 

2.5 3.4 


V 

V CC = 4.5 V Iqh = -0.4 mA 


2.7 3.4 

v OL 

Vcc = 4.5 V, lOL = 4 mA 

0.25 0.4 

0.25 0.4 

V 

Vcc = 4.5 V Iq l = 8 mA 


0.35 0.5 

•l 

V C C = 5.5 V, V| = 7 V 

0.1 

0.1 

mA 

•lH 

Vcc = 5.5 V, V| = 2.7 V 

20 

20 

pA 

'IL 

V C c = 5.5 V, V| = 0.4 V 

-0.1 

-0.1 

mA 

•o § 

Vqc = 5.5 V, V 0 = 2.25 V 

-30 -112 

-30 -112 

mA 

•cc 

Vcc = 5.5 V, See Note 1 



mA 


tAll typical values are at Vqq = 5 V, T/\ = 25°C. 

§The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, Iqs- 
NOTE 1: Iqc' s measured with serial inputs grounded, CLK input at 2.4 V, and a momentary ground, then 4.5 V, applied to CLR. 


switching characteristics (see note 2) 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

Vcc = 5 V, 

C L = 15 pF, 

R l = 500 52, 

T A = 25 °C 

Vcc = 4,5 V to 5.5 V, 

Cl = 50 pF, 

R L = 500 52, 

T A = MIN to MAX 

UNIT 

'ALS164 

SN54ALS164 

SN74ALS164 

MIN TYPt MAX 

MIN TYPt MAX 

MIN TYPt MAX 

•max 






MHz 

tPHL 

CEE 

Any Q 




ns 

tPLH 

CLK 

Any Q 




ns 

tPHL 





tAll typical values are Vqq = 5 V, T/v = 25 °C. 

NOTE 2: For load circuit and voltage waveforms, see page 1 -12. 


Additional information on these products can be obtained from the factory as it becomes available. 
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1 * Complementary Outputs 

• Direct Overriding Load (Data) Inputs 
• Gated Clock Inputs 
• Parallel-to-Serial Data Conversion 

• Package Options Include Both Plastic and 
Ceramic Chip Carriers in Addition to Plastic and 
Ceramic DIPs 

• Dependable Texas Instruments Quality and 
Reliability 
description 

The 'ALS165 is an 8-bit serial shift register that, 
when clocked, shifts the data toward serial output 
Qh- Parallel-in access to each stage is provided by 
eight individual direct data inputs that are enabled by 
a low level at the SH/LD input. The 'ALS165 also 
features a clock inhibit function and a complemented 
serial output Qh 

Clocking is accomplished by a low-to-high transition 
of the CLK input while SH/LD is held high and CLK 
INH is held low. The functions of the CLK and CLK 
INH (clock inhibit) inputs are interchangeable. Since a 
low CLK input and a low-to-high transition of CLK 
INH will also accomplish clocking, CLK INH should be 
changed to the high level only while the CLK input is 
high. Parallel loading is inhibited when SH/LD is held 
high. The parallel inputs to the register are enabled 
while SH/LD is low independently of the levels of 
CLK, CLK INH, or SER inputs. 


The SN54ALS165 is characterized for operation 
over the full military temperature range of - 55 °C to 
125°C. The SN74ALS165 is characterized for 
operation from 0°C to 70 °C. 


FUNCTION TABLE 


INPUTS 


SH/LD 

CLK 

CLK 

INH 

FUNCTION 

L 

X 

X 

PARALLEL LOAD 

H 

H 

X 

NO CHANGE 

H 

X 

H 

NO CHANGE 

H 

L 

f 

SHIFT 

H 

f 

L 

SHIFT 


SHIFT-content of each internal register 
shifts toward serial output Qh- Data at serial 
input is shifted into first register. 


TYPES SN54ALS165, SN74ALS165 
PARALLEL-LOAD 8-BIT SHIFT REGISTERS 

D2661, JUNE 1982 


SN54ALS165. . . J PACKAGE 
SN74ALS165...N PACKAGE 
(TOP VIEW) 


fC 

G[ 

_hC 
Qh C 


1 

LJl6 

2 

15 

3 

14 

4 

13 

5 

12 

6 

11 

7 

10 

8 

9 


D CLK INH 

n d 


SN54ALS165 . . . FH PACKAGE 
SN74ALS165 . . . FN PACKAGE 
(TOP VIEW) 


^ ^ o y; 
j i u o _i 
o to z > o 
xjurraa- 


3 2 1 20 19 \ 

E ]4 18 [ D 

F ] 5 17 C C 

NC]6 16 [NC 

G ] 7 15[ B 

H ]8 14 [ A 

Ny 9 10 11 12 13 y 
xou lit 

Idzzos 


NC — no internal connection 


logic symbol 


— ( 1 ) 
SH/LD 


Q 


CLK INH 
CLK 

SER 

A 

B 

C 

D 

E 

F 

G 

H 


(15) 


( 2 ) 


( 10 ) 


(11) 


( 12 ) 


(13) 


(14) 


(3) 


(4) 


(5) 


( 6 ) 


SRG8 

G1 [SHIFT] 
C2 [LOAD] 


1 >1 
1 


>C3/- 


3D 

2D 


2D 


(9) „ 

— Qh 
(7) 

— Qh 


Pin numbers shown are for J and N packages. 
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TYPES SN54ALS165, SN74ALS165 
PARALLEL LOAD 8-BIT SHIFT REGISTERS 


logic diagram (positive logic) 



CIKINH 

Pin numbers shown are for J and N packages 

typical shift, load, and inhibit sequences 


CLKINH 

SER 


sh/GT " U 



h- INHIBIT —-SERIAL SHIFT 

LOAD 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, Vqc.7 V 

Input voltage.7 V 

Operating free-air temperature range: SN54ALS165 .—55°Cto125°C 

SN74ALS165 .0°C to 70°C 

Storage temperature range..— 65°Cto150°C 


e 
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TYPES SN54ALS166, SN74ALS166 
PARALLEL-LOAD 8-BIT SHIFT REGISTERS 

D2661, APRIL 1982 


( O Synchronous Load 
o Direct Overriding Clear 
o Parallel to Serial Conversion 

o Package Options Include Both Plastic and Ceramic 
Chip Carriers in Addition to Plastic And Ceramic DIPs 

o Dependable Texas Instruments Quality and Reliability 
description 

The 'ALS166 8-bit shift register is compatible with most other 
TTL logic families. All inputs are buffered to lower the drive 
requirements. Input clamping diodes minimize switching 
transients and simplify system design. 


SN54ALS166 . . . J PACKAGE 
SN74ALS166 . . . NPACKAGE 
(TOP VIEW) 


SER C 

1 

CJ 16 

U^cc 

AC 

2 

15 

H SH/LD 

bC 

3 

14 

:h 

cL 

4 

13 

DQh 

DC 

5 

12 

ig 

CLK r 
INH C 

6 

11 

Uf 

clkC 

7 

10 

:e 

gndC 

8 

9 

D CLR 


These parallel-in or serial-in, serial-out registers have a 
complexity of 77 equivalent gates on a monolithic chip. They 
feature gated clock inputs and an overriding clear input. The 
parallel-in or serial-in modes are established by the shift/load in¬ 
put. When high, this input enables the serial data input and 
couples the eight flip-flops for serial shifting with each clock 
pulse. When low, the parallel (broadside) data inputs are enabled 
and synchronous loading occurs on the next clock pulse. During 
parallel loading, serial data flow is inhibited. Clocking is ac¬ 
complished on the low-to-high-level edge of the clock pulse 
through a two-input positive NOR gate permitting one input to be 
used as a clock-enable or clock-inhibit function. Holding either of 
the clock inputs high inhibits clocking; holding either low enables 
the other clock input. This, of course, allows the system clock to 
be free-running and the register can be stopped on command 
with the clock input. The clock-inhibit input should be changed to 
the high level only when the clock input is high. A buffered, direct 
clear input overrides all other inputs, including the clock, and sets 
all flip-flops to zero. 

The SN54ALS166 is characterized for operation over the full 
military temperature range of -55°C to 125°C. The 
SN74ALS1 66 is characterized for operation from 0 °C to 70 °C. 


FUNCTION TABLE 


INPUTS 

INTERNAL 

OUTPUTS 

OUTPUT 

Qh 

CLEAR 

SHIFT/ 

LOAD 

CLOCK 

INHIBIT 

CLOCK 

SERIAL 

PARALLEL 

A . .. H 

Qa 

q B 

L 

X 

X 

X 

X 

X 

L 

L 

L 

H 

X 

L 

L 

X 

X 

°A0 

°B0 

q ho 

H 

L 

L 

t 

X 

a . .. h 

a 

b 

h 

H 

H 

L 

t 

H 

X 

H 

QAn 

°Gn 

H 

H 

L 

t 

L 

X 

L 

°An 

^Gn 

H 

X 

H 

t 

X 

X 

q ao 

q B0 

Qho 


SN54ALS166 . . . FH PACKAGE 
SN74ALS166 . . . FN PACKAGE 
(TOP VIEW) 


1 ° 

rr C_>Lf 
uj O O X 
< W 2 > W 



logic symbol 


CLR 

CIS 


td 


Ml (SHIFT) 
M2 [LOAD] 


1,3D 

2,3D 


■0 H 


Pin numbers shown are for J and N packages. 
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TYPES SN54ALS166, SN74ALS166 
PARALLEL LOAD 8-BIT SHIFT REGISTERS 


logic diagram (positive logic) 



typical clear, shift, load, inhibit, and shift sequences 




CLOCK INHIBIT |_ 

: ' i " 1 1 



i i i i i 


CLEAR |_|| ' 1 

1 1 [ 

SERIAL INPUT 1 fl | i i 

1 

1 

1 


ii " ' " .. * " " i 

1 


SMIFT/LOAO 1 

i 1- 
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J ; 

1 • 


B ! 

i i 

1 ! L 

i 

1 


C 1 

: ' pr 

i 

1 : 



! 1 L 

l 

1 


INPUTS 1 1 ' 

E • 

: : 

i 

1 


1 

F 1 

! 1 u 

i 

i 
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G 1 
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i 

1 ' 


1 

H ! 

nr 

i i 


^ 1 

OUTPUT Q h { 
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I 
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_» 

X 

X 


f [■-SERIAL SHIFT-•) }-INHIBIT-| L- SERIAL SHIFT 

CLEAR LOAD 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, Vcc .7 V 

Input voltage.7 V 

Operating free-air temperature range: SN54ALS166 . - 55 °C to 1 25 °C 

SN74ALS1 66.0°Cto70°C 

Storage temperature range. - 65 °C to 1 50 °C 
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TYPES SN54ALS166, SN74ALS166 
PARALLEL LOAD 8-BIT SHIFT REGISTERS 


recommended operating conditions 



SN54ALS166 

SN74ALS166 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

Vcc Supply voltage 

4.5 5 5.5 

4.5 5 5.5 

V 

V|h High-level input voltage 

2 

2 

V 

V||_ Low-level input voltage 

0.8 

0.8 

V 

lOH High-level output current 

-0.4 

-0.4 

mA 

lOL Low-level output current 

4 


mA 


8 

f clock Clock frequency 



MHz 

t w Pulse duration 

CLR low 



ns 

CLK high 



CLK low 



Setup time 

su before CLKt 

SH/LD 



ns 

Data 



CLR inactive 



tft Hold time, data after CLKt 



ns 

T A Operating free-air temperature 

-55 125 

0 70 

°c 


electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


PARAMETER 

TEST CONDITIONS 

SN54ALS1 66 

SN74ALS166 

UNIT 

MIN TYPt MAX 

MIN TYPt MAX 

V|K 

V CC = 4.5 V, l| = - 18 mA 

-1.5 

-1.5 

V 

V 0H 

Vcc = 4.5 V, lOH = _ 0.4 mA 

2.5 3.4 


V 

Vcc = 4.5 V lOH = -0-4 mA 


2.7 3.4 

V 0L 

N/qc — 4.5 V, lOL ~ 4 mA 

0.25 0.4 

0.25 0.4 

V 

Vqc = 4.5 V lOL = 8 mA 


0.35 0.5 

l| 

Vcc ~ 5.5 V, V| = 7 V 

0.1 

0.1 

mA 

'IH 

Vcc = 5 5 V, v l = 21 v 

20 

20 

pA 

l|L 

Vcc = 5 - 5 V, v l = 0.4 V 

-0.1 

-0.1 

mA 

l 0 § 

Vcc = 5.5 V, Vo = 2.25 V 

-30 -112 

-30 -112 

mA 

'cc 

Vcc = 5.5 V, See note 1 



mA 


t All typical values are at Vcc = 5 V, = 25 °C. 

§The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, Iqs- 

NOTE 1: With 4.5 volts applied to the serial input and all other inputs except the clock grounded, Ice ' s measured after a clock transition from 0 to 4.5 volts. 


switching characteristics (see note 1) 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

Vcc = 5 V, 

Cl = 15 pF. 

R L = 500 Q, 

T A = 25°C 

Vcc = 4.5 V to 5.5 V. 

Cl = 50 pF, 

R L = 500 «, 

T A = MIN to MAX 

UNIT 

•ALS166 

SN54ALS166 

SN74ALS166 

MIN TYPt MAX 

MIN TYPt MAX 

MIN TYPt MAX 

fmax 






MHz 

tPHL 

CLR 

Qh 




ns 

tPLH 

CLK 

Qh 




ns 

tPHL 





t All typical values are at Vqq = 5 V, = 25 0 C. 

NOTE 2: For load circuit and voltage waveforms, see page 1-12. 

Additional information on these products can be obtained from the factory as it becomes available. 
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TYPES SN54ALS168, SN54ALS169, SN54AS168, SN54AS169 
SN74ALS168, SN74ALS169, SN74AS168, SN74AS169 
SYNCHRONOUS 4-BIT UP/DOWN DECADE AND BINARY COUNTERS 

_D2661. DECEMBER 1982 


• Fully Synchronous Operation for Counting and 
Programming 

• Internal Look-Ahead for Fast Counting 

• Carry Output for n-Bit Cascading 

• Fully Independent Clock Circuit 

• Package Options Include Both Plastic and Ceramic 
Chip Carriers in Addition to Plastic and Ceramic DIPs 

• Dependable Texas Instruments Quality and Reliability 


descriptions 

These synchronous presettable counters feature an internal carry 
look-ahead for cascading in high-speed counting applications. 

The 'ALS168 and 'AS168 are decade counters and the 
'ALS169 and 'AS 169 are /two 4-bit binary counters. 

Synchronous operation is provided by having all flip-flops clocked 
simultaneously so that the outputs change coincident with each 
other when so instructed by the count-enable inputs and internal 
gating. This mode of operation helps eliminate the Output 
counting spikes that are normally associated with asynchronous 
(ripple clock) counters. A buffered clock input triggers the four 
flip-flops on the rising (positive-going) edge of the clock 
waveform. 

These counters are fully programmable; that is, the outputs may each be preset to either level. The load input circuitry 
allows loading with the carry-enable output of cascaded counters. As loading is synchronous, setting up a low level at 
the load input disables the counter and causes the outputs to agree with the data inputs after the next clock pulse. 

The carry look-ahead circuitry provides for cascading counters for n-bit synchronous application without additional 
gating. Instrumental in accomplishing this function are two count-enable inputs and a carry output. Both count enable 
inputs (ENP and EIMT) must be low to count. The direction of the count is determined by the level of the U/D input. 
When U/D is high, the counter counts up; when low, it counts down. Input ENT is fed forward to enable the carry 
output. The ripple carry output (RCO) thus enabled will produce a low-level pulse while the count is zero (all inputs low) 
counting down or maximum (9 or 15) counting up. This low-level overflow carry pulse can be used to enable 
successive cascaded stages. Transitions at ENP or ENT are allowed regardless of the level of the clock input. All inputs 
are diode-clamped to minimize transmission-line effects, thereby simplifying system design. 

These counters feature a fully independent clock circuit. Changes at control inputs (ENP, ENT, LOAD, U/D) that will 
modify the operating mode have no effect on the contents of the counter until clocking occurs. The function of the 
counter (whether enabled, disabled, loading, or counting) will be dictated solely by the conditions meeting the stable 
setup and hold times. 

The SN54ALS168, SN54AS168, SN54ALS169, and SN54AS169 are characterized for operation over the full 
military temperature range of - 55 °C to 1 25 °C. The SN74ALS1 68, SN74AS1 68, SN74ALS1 69, and SN74AS1 69 
are characterized for operation from 0°C to 70°C. 


SN54ALS', SN54AS' . . . J PACKAGE 
SN74ALS', SN74AS' . . . N PACKAGE 
(TOP VIEW) 


u/dC 

1 CJi6 

3 V C C 

clkL 

2 

15 

3 RCO 

AC 

3 

14 

3Qa 

BC 

4 

13 

3 Qb 

cc 

5 

12 

3 Qc 

d r 

6 

11 

3 Qd 

enpC 

7 

10 

3 ENT 

gndc 

8 

9 

3 LOAD 


SN54ALS', SN54AS' . . . FH PACKAGE 
SN74ALS', SN74AS' . . . FN PACKAGE 
(TOP VIEW) 


* O O 

j“u a u 

O 32>E 



— no internal connection. 
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TYPES SN54ALS168, SN54AS168, SN74ALS168, SN74AS168 
SYNCHRONOUS 4-BIT UP/DOWN DECADE COUNTERS 


'ALS168 logic diagram (positive logic) 


'ALS168, 'AS168 logic symbol 



Detailed logic diagrams for the 'AS versions have not yet been determined. 
Pin numbers shown are for J and N packages. 
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TYPES SN54ALS168, SN54AS168, SN74ALS168, SN74AS168 
SYNCHRONOUS 4 BIT UP/DOWN DECADE COUNTERS 


'ALS168, 'AS168 typical load, count, and inhibit sequences 


Illustrated below is the following sequence: 

1. Load (preset) to BCD seven 

2. Count up to eight, nine (maximum), zero, one, and two 

3. Inhibit 

4. Count down to one, zero (minimum), nine, eight, and seven 




4 I 


COUNT DOWN 


LOAD 
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TYPES SN54ALS169, SN54AS169, SN74ALS169, SN74AS169 
SYNCHRONOUS 4 BIT UP/DOWN BINARY COUNTERS 


'ALS169, 'AS 169 typical load, count, and inhibit sequences 


Illustrated below is the following sequence: 

1. Load (preset) to binary thirteen 

2. Count up to fourteen, fifteen (maximum), zero, one, and two 

3. Inhibit 

4. Count down to one, zero (minimum), fifteen, fourteen, and thirteen 


2 


LOAD 1 
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TYPES SN54ALS168, SN54ALS169, SN74ALS168, SN74ALS169 
SYNCHRONOUS 4 BIT UP/DOWN DECADE AND BINARY COUNTERS 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, Vqq .7 V 

Input voltage.7 V 

Operating free-air temperature range: SN54ALS168, SN54ALS1 69 . -55°Cto125°C 

SN74ALS168, SN74ALS1 69 .0°Cto70°C 

Storage temperature range. -65°Cto150°C 


recommended operating conditions 



SN54ALS168 

SN54ALS169 

SN74ALS168 

SN74ALS169 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

Vcc Supply voltage 

4.5 5 5.5 

4.5 5 5.5 

V 

V|(-| High-level input voltage 

2 

2 

V 

V|l Low-level input voltage 

0.8 

0.8 

V 

'OH High-level output current 

-0.4 

-0.4 

mA 

Iql Low-level output current 

4 

8 

mA 

fclock Clock frequency 

0 25 

0 30 

MHz 

t w Pulse duration CLK high or low 

20 

1 5 

ns 

t su Setup time before CLKt 

A, B, C, or D 

20 

1 5 


ENP or ENT 

25 

20 

ns 

LOAD 

20 

1 5 

U/D 

20 

1 5 

tp Hold time, data after CLKt 

0 

0 

ns 

Operating free-air temperature 

-55 125 

o 

r>* 

O 

°c 


electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


PARAMETER 

TEST CONDITIONS 

SN54ALS168 

SN54ALS169 

SN74ALS168 

SN74ALS169 

UNIT 

MIN TYPt MAX 

MIN TYPt MAX 

V| K 

Vcc = 4.5 V, l| = — 1 8 mA 

- 1.5 

- 1.5 

V 

v OH 

VCC = 4.5 V, Iq(_( = -0.4 mA 

2.5 3.4 

2.7 3.4 

V 

VOL 

VCC = 4.5 V, lgi_ = 4 mA 

0.25 0.4 

0.25 0.4 

V 

VCC = 4.5 V, IqL = 8 mA 


0.35 0.5 

l| 

Vcc = 5.5 V, V| = 7 V 

0.1 

0.1 

mA 

l|H 

Vcc = 5.5 V, V| = 2.7 V 

20 

20 

pA 

IlL 

V C C = 5.5 V, V| = 0.8 V 

-0.2 

-0.2 

mA 

'o § 

Vcc = 5.5 V, Vo = 2.25 V 

-15 -70 

-15 -70 

mA 

'cc 

VCC = 5.5 V 

15 25 

15 25 

mA 


t All typical values are at Vcc = 5 V, T/\ = 25 °C. 

§The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, Iqs- 
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TYPES SN54ALS168, SN54ALS169, SN74ALS168, SN74ALS169 
SYNCHRONOUS 4-BIT UP/DOWN DECADE AND BINARY COUNTERS 


'ALS168, 'ALS169 switching characteristics (see note 1) 






Vcc = 4.5 V to 5.5 V, 

C L = 50 pF, 



PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 


R|_ = 500 Q, 

T a = MIN to MAX 


UNIT 


SN54ALS168 

SN74ALS168 





SN54ALS169 

SN74ALS169 





MIN 

MAX 

MIN 

MAX 


fmax 



25 

30 

MHz 

tPLH 

CLK 

RCO 

10 

32 

10 

28 

ns 

tPHL 

6 

22 

6 

18 

l PLH 

CLK 

Any Q 

5 

19 

5 

16 


t PHL 

5 

20 

5 

16 


tPLH 

ENT 

RCO 

5 

19 

5 

16 


tPHL 

3 

16 

3 

13 


t PLH 

U/D 

RCO 

5 

25 

5 

23 

ns 

tPHL 

5 

23 

5 

19 


NOTE 1: For load circuit and voltage waveforms, see page 1-12. 
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TYPES SN54AS168, SN54AS169, SN74AS168, SN74AS169 
SYNCHRONOUS 4-BIT UP/DOWN DECADE AND BINARY COUNTERS 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, V£C .7 V 

Input voltage.7 V 

Operating free-air temperature range: SN54AS1 68, SN54AS1 69 . -55°Cto125°C 

SN74AS1 68, SN74AS1 69.0°Cto70°C 

Storage temperature range. -65°Cto150°C 


recommended operating conditions 



SN54AS168 

SN54AS169 

SN74AS168 

SN74AS169 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

Vqc Supply voltage 

4.5 5 5.5 

4.5 5 5.5 

V 

V|h High-level input voltage 

2 

2 

V 

V|(_ Low-level input voltage 

0.8 

0.8 

V 

'OH High-level output current 

-2 

-2 

mA 

IqL Low-level output current 

20 

20 

mA 

fclock Clock frequency 



MHz 

t w Pulse duration 

CLK high or low 



ns 

t su Setup time before CLKt 

A, B, C, or D 



ns 

ENP or ENT 



LOAD 



U/D 



th Hold time, data after CLKt 



ns 

Ta Operating free-air temperature 

-55 125 

o 

o 

°c 


electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


PARAMETER 

TEST CONDITIONS 

SN54AS168 

SN54AS169 

SN74AS168 

SN74AS169 

UNIT 

MIN TYPt MAX 

MIN TYPt MAX 

V|K 

Vcc = 4.5 V, l| = - 1 8 mA 

-1.2 

-1.2 

V 

VOH 

Vqc = 4.5 V, Iqh = - 2 mA 

2.5 3.4 

2.5 3.4 

V 

V C C = 4.75 V, l 0H = -2 mA 


2.7 3.4 

v OL 

Vcc = 4.5 V, IqL = 20 mA 

0.25 0.5 

0.25 0.5 

V 

'I 

Vcc = 5.5 V, V| = 7 V 



mA 

IlH 

V C c = 5.5 V, V| = 2.7 V 



mA 

IlL 

Vcc = 5.5 V, V| = 0.4 V 



mA 

lo 5 

Vcc = 5.5 V, V 0 = 2.25 V 

-30 -112 

-30 -112 

mA 

'cc 

V C C = 5.5 V 



mA 


t All typical values are at V£C = 6 V, T/\ = 25 °C. 

SThe output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, Iqs- 


Additional information on these products can be obtained from the factory as it becomes available. 
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TYPES SN54AS168, SN54AS169, SN74AS168, SN74AS169 
SYNCHRONOUS 4-BIT UP/DOWN DECADE AND BINARY COUNTERS 


'AS168, 'AS169 switching characteristics (see note 1) 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

Vcc = 5 V, 

C L = 15 pF, 

RL = 500 Q, 

T a = 25 °C 

Vcc = 4.5 V to 5.5 V, 

C L = 50 pF, 

RL = 500 Q. 

T a = MIN to MAX 

UNIT 

’AS168 

'AS169 

SN54AS168 

SN54AS169 

SN74AS168 

SN74AS169 

MIN TYPt MAX 

MIN TYPt MAX 

MIN TYPt MAX 

fmax 






MHz 

tPLH 

CLK 

RCO 




ns 

l PHL 




tpLH 

CLK 

Any Q 




ns 

l PHL 




*PLH 

ENT 

RC(5 




ns 

tPHL 




tPLH 

U/D 

RCO 




ns 

tPHL 





t All typical values are at Vqq = 5 V, = 25°C. 

NOTE 1: For load circuit and voltage waveforms, see page 1-12. 


Additional information on these products can be obtained from the factory as it becomes available. 
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TYPES SN54ALS174, SN54ALS175, SN54AS174, SN54AS175 
SN74ALS174, SN74ALS175. SN74AS174, SN74AS175 
HEX/QUADRUPLE D-TYPE FLIP-FLOPS WITH CLEAR 

_D2661. APRIL 1982 


SN54ALS174, SN54AS174 . . . J PACKAGE 
'ALS174 and 'AS174 Contain Six Flip-Flops with SN74ALS174, SN74AS174 . . . N PACKAGE 

Single-Rail Outputs (TOP VIEW) 


'ALS175 and 'AS175 Contain Four Flip-Flops with 
Double-Rail Outputs 

Buffered Clock and Direct Clear Inputs 

Applications Include: 

Buffer/Storage Registers 
Shift Registers 
Pattern Generators 


CLR 

c 

1 

L3l6 

IQ 

c 

2 

15 

ID 

c 

3 

14 

2D 

c 

4 

13 

2Q 

c 

5 

12 

3D 

c 

6 

11 

3Q 

c 

7 

10 

GND 

c 

8 

9 


3 Vcc 
3 6Q 
3 6D 

3 5D 
3 5Q 
3 4D 
3 4Q 
3 CLK 


• Fully Buffered Outputs for Maximum Isolation from 
External Disturbance ('AS only) 

• Package Options Include Both Plastic and Ceramic 
Chip Carriers in Addition to Plastic and Ceramic DIPs 

• Dependable Texas Instruments Quality and Reliability 
description 

These monolithic, positive-edge-triggered flip-flops utilize TTL 
circuitry to implement D-type flip-flop logic. All have a direct 
clear input and the 'ALS1 75 and 'AS1 75 feature complementary 
outputs from each flip-flop. 

Information at the D inputs meeting the setup time requirements 
is transferred to the outputs on the positive-going edge of the 
clock pulse. Clock triggering occurs at a particular voltage level 
and is not directly related to the transition time of the positive¬ 
going pulse. When the clock input is at either the high or low 
level, the D input signal has no effect at the output. 

These circuits are fully compatible for use with most TTL circuits. 

The SN54ALS174, SN54ALS175, SN54AS174, and 
SN54AS1 75 are characterized for operation over the full military 
temperature range of -55°C to 125°C. The SN74ALS174, 
SN74ALS1 75, SN74AS174, and SN74AS175 are character¬ 
ized for operation from 0°C to 70 °C. 


SN54ALS174, SN54AS174 . . . FH PACKAGE 
SN74ALS174, SN74AS174 . . . FN PACKAGE 
(TOP VIEW) 


Op o 

--lo z 


ID ]4 
2D ] 5 
NC ]6 
2Q ] 7 
3D ]8 


o 

o o 

> CD 


3 2 1 20 19 


18 [ 6D 
17 [ 5D 
16 [ NC 
15 [ 5Q 
14 [ 4D 


9 10 11 12 13 

i—ii—ii—ii—ii—i 

a o u * a 
n z 2 rj <t 
o u 


SN54ALS175, SN54AS175 . . . JPACKAGE 
SN74ALS175, SN74AS175 . . . NPACKAGE 
(TOP VIEW) 


2D C 
2Q C 


1 

LJl6 

2 

15 

3 

14 

4 

13 

5 

12 

6 

11 

7 

10 

8 

9 


3 4Q 
3 4Q 


FUNCTION TABLE 
(EACH FLIP-FLOP) 


INPUTS 

OUTPUTS 

CLR 

CLK 

D 

Q Qt 

L 

X 

X 

L H 

H 

t 

H 

H L 

H 

t 

L 

L H 

H 

L 

X 

P 

o 

PI 

o 


t 'ALS175 and'AS175 only 


SN54ALS175, SN54AS175 . . . FH PACKAGE 
SN74ALS175, SN74AS175 . . . FN PACKAGE 


(TOP VIEW) 

ICC LJ 

o p o u a 

--luz>'t 



0 0 0^0 
cm z z n 


NC — No internal connection. 
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TYPES SN54ALS174, SN54ALS175, SN74ALS174, SN74ALS175 
HEX/QUADRUPLE D-TYPE FLIP-FLOPS WITH CLEAR 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, Vcc .7 V 

Input voltage.7 V 

Operating free-air temperature range: SN54ALS1 74, SN54ALS175 . -55°Cto125°C 

SN74ALS1 74, SN74ALS175 .0°Cto70°C 

Storage temperature range. - 65 °C to 1 50 °C 


recommended operating conditions 



SN54ALS174 

SN54ALS175 

SN74ALS174 

SN74ALS175 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

Vcc Supply voltage 

4.5 5 5.5 

4.5 5 5.5 

V 

V|n High-level input voltage 

2 

2 

V 

V|L Low-level input voltage 

0.8 

0.8 

V 

lOH High-level output current 

- 1 


mA 


-2.6 

lOL Low-level output current 

12 


mA 


24 

fclock Clock frequency 



MHz 

t w Pulse duration 

CLR low 



ns 

CLK high 



CLK low 



Setup time 
fsu 

before CLKt 

Data 



ns 

CLR inactive 



tft Hold time, data after CLKt 



ns 

Ta Operating free-air temperature 

-55 125 

0 70 

°c 


electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


PARAMETER 

TEST CONDITIONS 

SN54ALS174 

SN54ALS175 

SN74ALS174 

SN74ALS175 

UNIT 

MIN TYPt MAX 

MIN TYPt MAX 

V|K 

V CC = 4.5 V, l| = — 18 mA 

-1.5 

-1.5 

V 

v OH 

Vcc = 4.5 V, Iqh = -1 mA 

2.4 3.3 


V 

V CC = 4.5 V Iqh = -2.6 mA 


2.4 3.2 

VOL 

Vcc = 4.5 V, »0L = 12 mA 

0.25 0.4 

0.25 0.4 

V 

VCC = 4.5 V Iql = 24 mA 


0.35 0.5 

l| 

Vcc = 5 5 V, V| = 7 V 

0.1 

0.1 

mA 

l|H 

V C C = 5.5 V, V| = 2.7 V 

20 

20 

pA 

l|L 

V C C = 5.5 V, V| = 0.4 V 

-0.1 

-0.1 

mA 

Iq5 

V C C = 5.5 V, V 0 = 2.25 V 

-30 -112 

-30 -112 

mA 

'cc 

'ALS174 

Vcc = 5.5 V, See Note 1 

8 

8 

mA 

'ALS175 

6 

6 


♦ All typical values are at Vcc = 5 V, T/\ = 25 °C. 

§The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, Iqs- 
NOTE 1: Iccis measured with D inputs and CLK at 4.5 V, and CLR grounded. 

Additional information on these products can be obtained from the factory as it becomes available. 
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TYPES SN54ALS174, SN54ALS175, SN74ALS174, SN74ALS175 
HEX/QUADRUPLE D-TYPE FLIP-FLOPS WITH CLEAR 


switching characteristics (see note 2) 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

Vcc = 4.5 V to 5.5 V, 

Ci. = 50 pF, 

R L = 500 «, 

T a = MIN to MAX 

UNIT 

SN54ALS174 

SN54ALS175 

SN74ALS174 

SN74ALS175 

MIN TYPt MAX 

MIN TYPt MAX 

fmax 



80 

80 

MHz 

l PLH 

CLR 

Any Q ('ALS1 75) 

10 

10 

ns 

l PHL 

Any Q 

1 1 

1 1 

t PLH 

CLK 

Any Q 

(or Q, 'ALS1 75) 

9 

9 

ns 

tPHL 

10 

10 


tAll typical values are at Vqq = 5 V, = 25 °C. 

NOTE 2: For load circuit and voltage waveforms, see page 1-12. 


D flip-flop signal conventions 

It is Tl practice to name the outputs and other inputs of a D-type flip-flop and to draw its logic symbol based on the 
assumption of true data (D) inputs. Then outputs that produce data in phase with the data inputs are called Q and those 
producing complementary data are called Q. An input that causes a Q output to go high or a Q output to go low is called 
Preset; an input that causes a Q output to go high or a Q output to go low is called Clear. Bars are used over these pin 
names (PREandCLR) if they are active low. 

In some applications it may be advantageous to redesignate the data input D. In that case all the other inputs and 
outputs should be renamed as shown below. Also shown are corresponding changes in the graphical symbol. Arbitrary 
pin numbers are shown in parentheses. 



CLR 

CLK 


(D, 


( 2 ) 


_ (3) , 
° ( 4 ) 


PRE 


Cl 


(5) 


( 6 ) 


Notice that Q and Q exchange names, which causes Preset and Clear to do likewise. Also notice that the polarity 
indicators (£».) on PRE and CLR remain since these inputs are still active-low, but that the presence or absence of the 
polarity indicator changes at D, Q, and Q. Of course pin 5 (Q) is still in phase with the data input D, but now both are 
considered active-low. 
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TYPES SN54AS174, SN54AS175, SN74AS174, SN74AS175 
HEX/QUADRUPLE D-TYPE FLIP-FLOPS WITH CLEAR 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, Vcc .7 V 

Input voltage.7 V 

Operating free-air temperature range: SN54AS174,SN54AS175 . -55°Cto125°C 

SN74AS1 74, SN74AS1 75.0°Cto70°C 

Storage temperature range. -65°Cto 1 50°C 


recommended operating conditions 



SN54AS174 

SN54AS175 

SN74AS174 

SN74AS175 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

Vcc Supply voltage 

4.5 5 5.5 

4.5 5 5.5 

V 

V|h High-level input voltage 

2 

2 

V 

V|(_ Low-level input voltage 

0.8 

0.8 

V 

lOH High-level output current 

-2 

-2 

mA 

lOL Low-level output current 

20 

20 

mA 

fclock Clock frequency 



MHz 

t w Pulse duration 

CLR low 



ns 

CLK high 



CLK low 



Setup time 

tsu before CLKt 

Data 



ns 

CLR inactive 



th Hold time, data after CLKt 



ns 

Ta Operating free-air temperature 

-55 125 

o 

r- 

o 

°c 


electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


PARAMETER 

TEST CONDITIONS 

SN54AS174 

SN54AS175 

SN74AS174 

SN74AS175 

UNIT 

MIN TYPt MAX 

MIN TYPt MAX 

V|K 

V CC = 4.5 V, l| = -18 mA 

-1.2 

-1.2 

V 

VOH 

Vcc = 4.5 V, lOH = -2 mA 

2.5 3.4 

2.5 3.4 

V 

V CC = 4 -75 V, Ioh = -2 mA 


2.7 3.4 

v OL 

Vcc = 4.5 V, lOL = 20 mA 

0.25 0.5 

0.25 0.5 

V 

'1 

CLK 

Vcc = 5.5 v - V| = 7 V 



mA 

CLR 



Data 



hH 

CLK 

V C c = 5.5 V, V| = 2.7 V 



pA 

CLR 



Data 



1 1L 

CLK 

Vcc = 5.5 V, V| = 0.4 V 



mA 

CLR 



Data 



l 0 § 

Vcc = 5.5 V, Vo = 2.25 V 

-30 -112 

-30 - 1 12 

mA 

'cc 

'AS174 

Vcc = 5.5 V, See Note 1 

46 

46 

mA 

'AS175 

33 

33 


tAII typical values are at Vqq = 5 V, T/\ = 25 °C. 

§The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, Iqs- 
NOTE 1: Iqq is measured with D, CLK, and PRE grounded, then with D, CLK, and CLR grounded. 

Additional information on these products can be obtained from the factory as it becomes available. 
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TYPES SN54AS174, SN54AS175, SN74AS174, SN74AS175 
HEX/QUADRUPLE D-TYPE FLIP-FLOPS WITH CLEAR 


switching characteristics (see note 2) 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

Vcc = 5 V, 

C L = 15 pF, 

R L = 500 Q, 

T a = 25°C 

Vcc = 4 5 v t0 5 5 v, 

C L = 50 pF, 

R L = 500 Q, 

T A = MIN to MAX 

UNIT 

'AS174 

'AS 175 

SN54AS174 

SN54AS175 

SN74AS174 

SN74AS175 

MIN TYPt MAX 

MIN TYPt MAX 

MIN TYPt MAX 

fmax 




160 

160 

MHz 

tpLH 

CLR 

Any Q ('AS175) 


5 

5 

ns 

tpHL 

Any Q 


5.5 

5.5 

tpLH 

CLK 

Any Q 


4 

4 

ns 

tpHL 

(or 0, 'AS1 75) 


4 

4 


tAII typical values are at Vqq = 5 V, T/^ = 25 °C. 

NOTE 2: For load circuit and voltage waveforms, see page 1-12. 
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TYPES SN54AS181A, SN54AS881A. SN74AS181A, SN74AS881A 
ARITHMETIC LOGIC UNITS/FUNCTION GENERATORS 

D2661, DECEMBER 1982 


o Package Options Include the 'AS181A in 
Compact 300-mil or Standard 600-mil DIPs. 
The 'AS881A Is Offered in 300-mil DIPs. 
Both Devices Are Available in Both Plastic 
and Ceramic Chip Carriers 

o Full Look-Ahead for High-Speed Operations 
on Long Words 

O Arithmetic Operating Modes: 

Addition 

Subtraction 

Shift Operand A One Position 
Magnitude Comparison 
Plus Twelve Other Arithmetic 
Operations 

o Logic Function Modes 
Exclusive-OR 
Comparator 
AND, NAND, OR, NOR 
'AS881A Provides Status 
Register Checks 

Plus Ten Other Logic Operations 

o Dependable Texas Instruments Quality 
and Reliability 


SN54AS181A . . . .J OR JT PACKAGE 
SN54AS881A . . . . JT PACKAGE 
SN74AS181A .... N OR NT PACKAGE 
SN74AS881A .... NT PACKAGE 
(TOP VIEW) 


BO C 

1 

U 24 

>cc 

AO C 

2 

23 

Dai 

S3 C 

3 

22 

Dbi 

S2 H 

4 

21 

D A2 

siC 

5 

20 

JB2 

SO^ 

6 

19 

]] A3 

Cn C 

7 

18 

DB3 

M[ 

8 

17 

Dg 

FOC 

9 

16 

D c n + 4 

F1[ 

10 

15 

Dp 

F2 C 

1 1 

14 

Ja = b 

GND £ 

21 

13 

2|F3 


SN54AS181A, SN54AS881A . . . . FH PACKAGE 
SN74AS181A, SN74AS881A . . . . FN PACKAGE 

'AS181A, 'AS881A 
(TOP VIEW) 


logic symbol 


, 16) 

1 <5) 

o' 

Cl 

h 

ALU 

(0... 15) CP 

► M— (0 ... 15) CG 

31 

6(P=Q) O 

(0... 15) CO 

-IT 

L 115) - 

. (4) 

Ln?) j 

3 131 

114) 

1 <8) 

{16) 

(7) 










-tlLci. 

Q 



<331 




1331^ 


121 






1311 1^. 





Q 

14) 

111) j 

, <191 r-J 




;<^ 

Q 

18! 

^ <13) . 


a 

ro o ,o o o «- 

(/} l< |CO Z > l< ICQ 



o < 


NC - no internal connection 


Pin numbers shown are J, JT, N and NT packages. 


TYPICAL ADDITION TIMES (C L = 15 pF, R L = 280 Q, T A = 25°C) 


NUMBER 

OF 

BITS 

ADDITION TIMES 

PACKAGE COUNT 

CARRY METHOD 

BETWEEN 

ALU's 

USING 'AS881A 

AND 'AS882 

USING'AS181 A 

AND'AS882 

USING 'SI81 

AND 'SI82 

ARITHMETIC 

LOGIC UNITS 

LOOK-AHEAD 

CARRY GENERATORS 

1 to 4 

5 ns 

5 ns 

11 ns 

1 


NONE 

5 to 8 

10 ns 

10 ns 

1 8 ns 

2 


RIPPLE 

9 to 16 

14 ns 

14 ns 

1 9 ns 

3 or 4 

1 

FULL LOOK-AHEAD 

17 to 64 

19 ns 

19 ns 

28 ns 

5 to 16 

2 to 5 

FULL LOOK-AHEAD 


ADVANCE INFORMATION 

This document contains information on 
a new product. Specifications are subject 
to change without notice. 


Copyright © 1982 by Texas 

Texas Instruments 

I NCORPOR ATED 


Instruments Incorporated 
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TYPES SN54AS181A, SN54AS881A, SN74AS181A, SN74AS881A 
ARITHMETIC LOGIC UNITS/FUNCTION GENERATORS 


description 

The 'AS1 81A and 'AS881A are arithmetic logic units (ALU)/function generators that have a complexity of 75 and 77 
equivalent gates respectively, on a monolithic chip. These circuits perform 16 binary arithmetic operations on two 
4-bit words as shown in Tables 1 and 2. These operations are selected by the four function-select lines (SO, SI, S2, 
S3) and include addition, subtraction, decrement, and straight transfer. When performing arithmetic manipulations, 
the internal carries must be enabled by applying a low-level voltage to the mode control input (M). A full carry look¬ 
ahead scheme is made available in these devices for fast, simultaneous carry generation by means of two cascade- 
outputs (pins 1 5 and 1 7) for the four bits in the package. When used in conjunction with the SN54AS882 or 
SN74AS882 full carry look-ahead circuits, high-speed arithmetic operations can be performed. The typical addition 
times shown previously illustrate the little additional time required for addition of longer words when full carry look¬ 
ahead is employed. The method of cascading 'AS882 circuits with these ALU's to provide multi-level full carry look¬ 
ahead is illustrated under signal designations. 

If high speed is not of importance, a ripple-carry input (C n ) and a ripple-carry output (C n + 4 ) are available. However, 
the ripple-carry delay has also been minimized so that arithmetic manipulations for small word lengths can be perform¬ 
ed without external circuitry. 


The 'AS1 81A and 'AS881A will accommodate active-high or active-low data if the pin designations are interpreted as 
follows: 


PIN NUMBER 

2 

1 

23 

22 

21 

20 

19 

18 

9 

10 

11 

13 

7 

16 

15 

17 

Active-low data (Table 1) 

AO 

BO 

A1 

B1 

A2 

B2 

A3 

B3 

FO 

FI 

F2 

F3 

Cn 

Cn + 4 

P 

G 

Active-high data (Table 2) 

AO 

BO 

A1 

B1 

A2 

B2 

A3 

B3 

FO 

FI 

F2 

F3 

Cn 

c n + 4 

X 

Y 


Subtraction is accomplished by 1 's complement addition where the 1 's complement of the subtrahend is generated in¬ 
ternally. The resultant output is A-B-1, which requires an end-around or forced carry to provide A-B. 

The 'AS1 81A and 'AS881A can also be utilized as a comparator. The A = B output is internally decoded from the func¬ 
tion outputs (FO, FI, F2, F3) so that when two words of equal magnitude are applied at the A and B inputs, it will 
assume a high level to indicate equality (A = B). The ALU must be in the subtract mode with C n = H when performing 
this comparison. The A = B output is open-collector so that it can be wire-AND connected to give a comparison for 
more than four bits. The carry output (C n + 4 ) can also be used to supply relative magnitude information. Again, the 
ALU must be placed in the subtract mode by placing the function select inputs S3, S2, SI, SO at L, H, H, L, respective¬ 
ly- 


INPUT C n 

OUTPUT C n+4 

ACTIVE-LOW DATA 

(FIGURE 1) 

ACTIVE-HIGH DATA 

(FIGURE 2) 

H 

H 

A > B 

A < B 

H 

L 

A < B 

A > B 

L 

H 

A > B 

A < B 

L 

L 

A < B 

A > B 


These circuits have been designed to not only incorporate all of the designer's requirements for arithmetic operations, 
but also to provide 16 possible functions of two Boolean variables without the use of external circuitry. These logic 
functions are selected by use of the four function-select inputs (SO, SI, S2, S3) with the mode-control input (M) at a 
high level to disable the internal carry. The 16 logic functions are detailed in Tables 1 and 2 and include exclusive-OR, 
NAND, AND, NOR, and OR functions. 
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TYPES SN54AS181A, SN54AS881A, SN74AS181A, SN74AS881A 
ARITHMETIC LOGIC UNITS/FUNCTION GENERATORS 


description (continued) 

The 'AS881A has the same pinout and same functionality as the 'AS181A except for the P, G, and C n + 4 outputs 
when the device is in the logic mode (M = H). 

In the logic mode the 'AS881 provides the user with a status check on the input words, A and B, and the output word 
F. While in the logic mode the P, G and C n + 4 outputs supply status information based upon the following logical com¬ 
binations: 

P = FO + F1 +F2 + F3 
G = H 

c n + 4 = PC n 


FUNCTION TABLE FOR INPUT BITS EQUAL/NOT EQUAL 


FUNCTION TABLE FOR INPUT PAIRS HIGH/NOT HIGH 


SO = S3 = H, SI = S2 = L, and M = H _ [ _ | _ SO = SI = S3 = L, S2 = H, and M = H 


Cn 

DATA INPUTS 

OUTPUTS 

G 

P 


H 

AO or BO = L 

AI 

or BI =L 

A2 or B2 = L 

A3 or B3 =L 

H 

L 

H 

L 

AO or B0 = L 

AI 

O 

CD 

II 

A2 or B2 = L 

A3 or B3 = L 

H 

L 

L 

X 

AO = BO = H 


X 

X 

X 

H 

H 

L 

X 

X 

AI 

= B1 =H 

X 

X 

H 

H 

L 

X 

X 


X 

A2 = B2=H 

X 

H 

H 

L 

X 

X 


X 

X 

A3=B3=H 

H 

H 

L 


Cn 

DATA INPUTS 

OUTPUTS 

G 

P 

c n + 4 

H 

AO = BO 

AI =B1 

> 

ho 

II 

CD 

A3 = B3 

TT 

L 

H 

L 

AO = BO 

AI =B1 

A2 =B2 

A3 = B3 

H 

L 

L 

X 

AO#BO 

X 

X 

X 

H 

H 

L 

X 

X 

A1*B1 

X 

X 

H 

H 

L 

X 

X 

X 

A2*B2 

X 

H 

H 

L 

X 

X 

X 

X 

A3*B3 

H 

H 

L 


The combination of signals on the S3 through SO control lines determine the operation performed on the data words to 
generate the output bits Fi. By monitoring the P and C n + 4 outputs, the user can determine if all pairs of input bits are 
equal (see table above) or if any pair of inputs are both high (see table above). The 'AS881A has the unique feature of 
providing an A = B status while the exclusive-OR ( © ) function is being utilized. When the control inputs (S3, S2, SI, 
SO) equal H, L, L, H; a status check is generated to determine whether all pairs (Ai, Bi) are equal in the following man¬ 
ner: P = (AO © BO) + (AI © BI) + (A2 © B2) + (A3 © B3). This unique bit-by-bit comparison of the data words which 
is available on the totem pole P output is particularly useful when cascading 'AS881 's. As the A = B condition is sens¬ 
ed in the first stage the signal is propagated through the same ports used for carry generation in the arithmetic mode (P 
and G). Thus the A = B status is transmitted to the second stage more quickly without the need for external multiplex¬ 
ing logic. The A = B open-collector output allows the user to check the validity of the bit-by-bit result by comparing 
the two signals for parity. 

If the user wishes to check for any pair of data inputs (Ai, "Bi) being high, it is necessary to set the control lines 
(S3,S2,S1 ,SO) to L, H, L, L. The data pairs will then be ANDed together and the results OFted in the following manner: 
P = AOBO + A1B1 +A2B2 + A3B3. 


S3 

S2 

SI 

SO 

M 

P = FO + F1 +F2 + F3 

L 

H 

L 

L 

H 

A0B0 + A1B1 +A2B2 + A3B3 

H 

L 

L 

H 

H 

(AO © BO) + (AI © B1) + (A2 © B2) + (A3 © B3) 


signal designations 

In both Figures 1 and 2, the polarity indicators (_c=.) indicate that the associated input or output is active-low with 
respect to the function shown inside the symbol and the symbols are the same in both figures. The signal designations 
in Figure 1 agree with the indicated internal functions based on active-low data, and are for use with the logic functions 
and arithmetic operations shown in Table 1. The signal designations have been changed in Figure 2 to accommodate 
the logic functions and arithmetic operations for the active-high data given in Table 2. The 'AS181 and 'AS881 
together with the 'AS882 and 'SI 82 can be used with the signal designation of either Figure 1 or Figure 2. 
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TYPES SN54AS181A, SN54AS881A, SN74AS181A, SN74AS881A 
ARITHMETIC LOGIC UNITS/FUNCTION GENERATORS 


•AS181A 

•AS881A 



(USE WITH TABLE 1) 


TABLE 1 


: 




ACTIVE-LOW DATA 


M- H 

M - L; ARITHMETIC OPERATIONS 

S3 

S2 

SI 

SO 

LOGIC 

C n - L 

C n -H 

FUNCTIONS 

(no carry) 

(with carry) 

L 

L 

L 

L 

F - A 

F - A MINUS 1 

F-A 

L 

L 

L 

H 

F - £5 

F - AB MINUS 1 

F - AB 

L 

L 

H 

L 

f-5*b 

F - AS MINUS 1 

F « AS 

L 

L 

H 

H 

F * 1 

F - MINUS I (2'iCOMP) 

F- ZERO 

L 

H 

L 

L 

F-rrs 

F. A PLUS (A + El 

F = A PLUS IA + E) PLUS 1 

L 

H 

L 

H 

F -B 

F - AB PLUS (A ♦ b) 

F ■ AB PLUS (A ♦ E) PLUS 1 

L 

H 

H 

L 

F - A © B 

F - A MINUS B MINUS 1 

F * A MINUS 8 

L 

H 

H 

H 

f-a*E 

F ■ A + S 

F • (A + 5) PLUS 1 

H 

L 

L 

L 

f > 5b 

F - A PLUS (A + B) 

F-APLUS (A + B) PLUS 1 

H 

L 

L 

H 

F-A © B 

F - A PLUS B 

F - A PLUS B PLUS 1 

H 

L 

H 

L 

F - B 

F * aE PLUS IA + B) 

F * AS PLUS (A + B) PLUS 1 

H 

L 

H 

H 

F - A + B 

F - (A+ B) 

F- (A+ B) PLUS 1 

H 

H 

L 

L 

F - 0 

F - A PLUS A* 

F - A PLUS A PLUS 1 

H 

H 

L 

H 

F - Af 

F - AB PLUS A 

F = AB PLUS A PLUS 1 

H 

H 

H 

L 

F = AB 

F = A§PLUSA 

F = AEfPLUS A PLUS 1 

H 

H 

H 

H 

F = A 

F = A 

F = A PLUS 1 


•Each bit Is shifted to the next more significant position. 


'AS181A 

•AS881A 



TABLE 2 


SELECTION 

ACTIVE-HIGH DATA 

M- H 

LOGIC 

FUNCTIONS 

M * L; ARITHMETIC OPERATIONS 

S3 

S2 

SI 

SO 

(no carry) 

C n * L 
(with carry) 

L 

L 

L 

L 

F ■ 5 

F = A 

F = A PLUS 1 

L 

L 

L 

H 

F» A + S 

F = A ♦ B 

F = (A + B) PLUS 1 

L 

L 

H 

L 

F-5B 

F > A + S 

F * (A + El PLUS 1 

L 

L 

H 

H 

F - 0 

F - MINUS 1 (2's COMPL) 

F-ZERO 

L 

H 

L 

L 

F - 5b 

F ■ A PLUS AS 

F • A PLUS AS PLUS 1 

L 

H 

L 

H 

F =*E 

F = (A + Bl PLUS AS 

F = (A i Bl PLUS AS PLUS 1 

L 

H 

H 

L 

F - A © B 

F - AMINUS 8 MINUS 1 

F = A MINUS B 

L 

H 

H 

H 

F • AS 

F - AS MINUS 1 

F = AS 

H 

L 

L 

L 

F - A + B 

F - A PLUS AB 

F-A PLUS AB PLUS 1 

H 

L 

L 

H 

F - A © B 

F * A PLUS B 

F - A PLUS B PLUS 1 

H 

L 

H 

L 

F - B 

F * (A + B) PLUS AB 

F ■ (A ♦Bl PLUS AB PLUS 1 

H 

L 

H 

H 

F - AB 

F = AB MINUS 1 

F * AB 

H 

H 

L 

L 

F » 1 

F - A PLUS A* 

F « A PLUS A PLUS 1 

H 

H 

L 

H 

F *= A + B 

F = (A + B) PLUS A 

F = (A ♦ Bl PLUS A PLUS 1 

H 

H 

H 

L 

F = A + B 

F = (A ♦ 5) PLUS A 

F = (A + B) PLUS A PLUS 1 

H 

H 

H 

H 

F = A 

F = A MINUS 1 

F = A 
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TYPES SN54AS881A, SN74AS881A 
ARITHMETIC LOGIC UNITS/FUNCTION GENERATORS 


logic diagram (positive logic) 


M (3) 

'AS881A 
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TYPES SN54AS181A, SN54AS881A, SN74AS181A, SN74AS881A 
ARITHMETIC LOGIC UNITS/FUNCTION GENERATORS 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, Vcc.7 V 

Input voltage.7 V 

Off-state output voltage (A = B output only).7 V 

Operating free-air temperature range: SN54AS1 81 A, SN54AS881A.- 55 °C to 1 25 °C 

SN74AS1 81 A, SN74AS881A.0°Cto70°C 

Storage temperature range.-65°Cto150°C 


recommended operating conditions 



SN54AS' 

SN74AS' 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

Vqc Supply voltage 

4.5 5 5,5 

4.5 5 5.5 

V 

V|(-| High-level input voltage 

2 

2 

V 

V|L Low-level input voltage 

0.8 

0.8 

V 

V 0H High-level output voltage 

A = B output only 

5.5 

5.5 

V 

lOH High-level output current 

All outputs except 

A = B and G 

-2 

-2 

mA 

G 

-3 

-3 

mA 

IqL Low-level output current 

All outputs 
except G 

20 

20 

mA 

G 

48 

48 

mA 

Ta Operating free-air temperature 

-55 125 

0 70 

°C 
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TYPES SN54AS181A, SN54AS881A, SN74AS181A, SN74AS881A 
ARITHMETIC LOGIC UNITS/FUNCTION GENERATORS 


electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


PARAMETER 

TEST CONDITIONS 

SN54AS' 

SN74AS’ 

UNIT 

MIN TYP* MAX 

MIN TYpt MAX 

V|K 

V C C = 4.5 V, l| = -18 mA 

-1.2 

-1.2 

V 

VOH 

Any output 
except A = B 

Vcc = 4.5 V, IqH = - 2 mA 

2.5 3.2 

2.5 3.2 

V 

V C c = 4.75 V, Ioh = -2 mA 


2.7 3.2 

V 

G 

Vcc = 4.5 V, lOH = “3 ntA 

2.4 3.4 

2.4 3.4 

V 

'OH 

A = B 

V CC = 4.5 V, V 0 H = 5.5 V 

0.1 

0.1 

mA 

v OL 

Any output 
except G 

V C C = 4 -5 V, l 0L = 20 mA 

0.3 0.5 

0.3 0.5 

V 

G 

Vcc = 4.5 V, lOL = 48 mA 

0.4 0.5 

0.4 0.5 

V 

'l 

M input 

Vcc = 5.5 V, V| = 7 V 

0.1 

0.1 

mA 

Any A or B input 

0.3 

0.3 

Any S input 

0.4 

0.4 

Carry input 

0.6 

0.6 

'IH 

M input 

V C c = 5.5 V, V| = 2.7 V 

20 

20 

pA 

Any A or B input 

60 

60 

Any S input 

80 

80 

Carry input 

120 

120 

'IL 

M input 

V C c = 5.5 V, V| = 0.4 V 

-2 

-2 

mA 

Any A or B input 

-6 

-6 

Any S input 

-8 

-8 

Carry input 

-12 

- 12 

'O 5 

All outputs except 

A = B and G 

V C c = 5.5 V, V 0 = 2.25 V 

-30 -45 -112 

-30 -45 -112 

mA 

G 

-165 

-165 

'cc 

V CC = 5.5 V 

'AS181A 

135 200 

135 200 

mA 

'AS881A 

135 210 

135 210 


*AII typical values are at Vqq = 5 V, = 25 °C, 

^The output conditions have been chosen to produce a current that closely approximates one-half of the true short-circuit current, Iqs* 
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TYPES SN54AS181A, SN54AS881A, SN74AS181A, SN74AS881A 
ARITHMETIC LOGIC UNITS/FUNCTION GENERATORS 


switching characteristics (see note 1) 






Vqc = 5 V. 











C L = 15 pF. 

V CC = 

4.5 V to 5.5 V, 







R(_= 500 Q 

Cl = 50 pF (15 pF (or A = 

B). 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

TEST 

CONDITIONS 

(280 Q for A = B), 
Ta = 25°C 

R L =500 Q (280 Q for A = 
T A = MIN to MAX 

B). 

UNIT 





'AS181A 

SN54AS181A 

SN74AS181A 






'AS881A 

SN54AS881A 

SN74AS881A 






MIN TYPt MAX 

MIN TYP* 

MAX 

MIN TYPt 

MAX 


l pd 


Cn + 4 


5 

2 7 

1 1 

2 

7 

9 

ns 

*pd 

Any 

A or B 

Cn + 4 

M = 0 V. SI =S2 =0 V, 

SO = S3 = 4.5 V (SUM mode! 

6 

2 8 

14 

2 

8 

12 

ns 

*pd 

Any 

A or B 

Cn + 4 

M = 0 V, SO = S3 =0 V, 

SI =S2 =4.5 V (SIFT mode) 

7 

2 8 

20 

2 

8 

16 

ns 

*pd 

Cn 

Any F 

M =0 V (SUM or DIFF mode) 

5 

3 6 

1 1 

3 

6 

9 

ns 

lpd 

Any 

A or B 

G 

M = 0 V, SI =S2 =0 V, 

SO = S3 = 4.5 V (SUM mode) 

4 

2 5 

9 

2 

5 

7 

ns 

tpd 

Any 

A or B 

G 

M = 0 V, S0 = S3 =0 V, 

SI =S2 =4.5 V (DIFF mode) 

5 

2 6 

12 

2 

6 

9 

ns 

tpd 

Any 

A or B 

F 

M = 0 V, SI =S2 =0 V. 

SO = S3 = 4.5 V (SUM mode) 

5 

2 6 

1 1 

2 

6 

8 

ns 

l pd 

Any 

A or B 

P 

M = 0 V, SO = S3 =0 V, 

SI =S2 =4.5 V (DIFF mode) 

5 

2 6 

13 

2 

6 

10 

ns 

*pd 

Ai or 

Bi 

R 

M = 0 V. SI =S2 =0 V, 

S0 = S3 =4.5 V (SUM mode) 

5 

2 5 

1 1 

2 

5 

8 

ns 

l pd 

Ai or 

Bi 

Fi 

M =0 V, S0 = S1 =0 V, 

SI =S2 =4.5 V (DIFF mode! 

5 

2 6 

12 

2 

6 

10 

ns 

*pd 

Ai or 

Bi 

Pi 

M =4.5 V (LOGIC model 

6 

2 6 

16 

2 

6 

1 1 

ns 

l pd 

Any A 

or B 

A = B 

M =0 V, SO = S3 =0 V, 

SI =S2 =4.5 V (DIFF mode) 

12 

4 14 

26 

4 

14 

21 

ns 


additional 'AS881A switching characteristics involving status checks (see note 1) 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

TEST 

CONDITIONS 

V C C = 5 V. 

Cl= 15 pF. 

RL = 500 a, 

T a = 25 °C 

Vcc = 4 5 V to 5.5 V, 

Cl = 50 pF, 

R L ~ 500 Q, 

T A = MIN to MAX 

UNIT 

'AS881A 

SN54AS881A 

SN74AS881A 

MIN TYPt MAX 

MIN TYP t MAX 

MIN TYP t MAX 

tpd 

Any 

A or B 

P 

C n = 4.5V, M = 4.5 V. 

SO = S3 = 4.5 V, SI =S2 =0 V, 
Equality (Ai = Bi or Ai#Si) 

8 

2 10 19 

2 10 15 

ns 

*pd 

Any 

A or B 

Cn + 4 

C n = 4.5 V, M = 4.5 V, 

SO = S3 = 4.5 V, SI =S2=0 V, 
Equality (Ai = Bi or Ai^Bi) 

10 

2 12 24 

2 12 18 

ns 

lpd 

Any 

A or B 

P 

C n = 4.5 V, M = 4.5 V, 

S2=4.5 V, S0 = S1 = S3=0 V, 

(Ai = Bi = H or Ai or Bi = L) 

8 

2 10 19 

2 10 15 

ns 

lpd 

Any 

A or B 

Cn + 4 

C n = 4.5 V, M = 4.5 V, 

S2=4.5 V, S0 = S1 =S3=0 V. 

(Ai = Bi = H or Ai or Bi = L) 

1 1 

2 13 25 

2 13 19 

ns 


l pd =t PHL or *PLH 

^ All typical values are at Vcc ~ 5 V, T A = 25 °C. 

NOTE 1: For load circuit and voltage waveforms, see page 1*12. 
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TYPES SN54AS181A, SN54AS881A, SN74AS181 A, SN74AS881A 
ARITHMETIC LOGIC UNITS/FUNCTION GENERATORS 


PARAMETER MEASUREMENT INFORMATION 


SUM MODE TEST TABLE 

FUNCTION INPUTS: SO = S3 = 4.5 V, SI = S2 = M = 0 V 



INPUT 

OTHER INPUT 

SAME BIT 

OTHER DATA INPUTS 

OUTPUT 

OUTPUT 

parameter 

UNDER 

TEST 



UNDER 

TEST 

WAVEFORM 

(SEE NOTE 1) 

APPLY 

4.5 V 

APPLY 

GND 

APPLY 

4.5 V 

APPLY 

GND 

>PLH 


B, 

None 

Remaining 

C n 

T, 

In-Phase 

>PHL 


A and B 


'PLH 

B, 

A, 

None 

Remaining 



In-Phase 

'PHL 

A and B 



'PLH 


B, 

None 

None 

Remaining 


In-Phase 

'PHL 


A and B, C n 


'PLH 

B, 


None 

None 

Remaining 


In-Phase 

'PHL 


A and B, C n 


'PLH 


None 

B, 

Remaining 

Remaining 


In Phase 

'PHL 


B 

A, C n 


'PLH 

B, 

None 


R emaming 

Remaining 


In-Phase 

'PHL 


B 

A, C n 


'PLH 


None 

None 

All 

AM 

Any F 

In-Phase 

'PHL 


A 

B 

or Cp + 4 

'PLH 


None 

8, 

Remaining 

Remaining 

C n +4 

Out-of-Phase 

•PHL 


B 

A, C n 

'PLH 

B . 

None 

A, 

Remaining 

Remaining 

C n +4 

Out-of Phase 

'PHL 


B 

A, C n 


DIFF MODE TEST TABLE 


FUNCTION INPUTS: SI = S2 = 4.5 V, SO = S3 = M = 0 V 


PARAMETER 

INPUT 

UNDER 

TEST 

OTHER INPUT 

SAME BIT 

OTHER DATA INPUTS 

OUTPUT 

UNDER 

TEST 

OUTPUT 

WAVEFORM 

(SEE NOTE 11 

APPLY 

4.5 V 

APPLY 

GND 

APPLY 

4.5 V 

APPLY 

GND 

’PLH 

A, 

None 

B, 

Remaining 

A 

Remaining 

B. C n 

F, 

In-Phase 

'PHL 

'PLH 

B, 

A, 

None 

Remaining 

A 

Remaining 

B, C n 

F, 

Out-of-Phase 

'PHL 

'PLH 

A, 

None 

B, 

None 

Remaining 

A and B, C n 

P 

in-Phase 

'PHL 

'PLH 

B, 

A, 

None 

None 

Remaining 

A and B, C n 

P 

Out-of-Phase 

'PHL 

'PLH 

A, 

B, 

None 

None 

Remaining 

A and B, C n 

G 

In-Phase 

'PHL 

'PLH 

B. 

None 

A, 

None 

Remaining 

A and B, C n 

G 

Out-of-Phase 

'PHL 

'PLH 

A, 

None 

B, 

Remaining 

A 

Remaining 

B, C n 

A = B 

In-Phase 

'PHL 

'PLH 

8, 

A, 

None 

Remaining 

A 

Remaining 

B. C n 

A = B 

Out-of Phase 

'PHL 

'PLH 

Cn 

None 

None 

All 

A and B 

None 

C n *4 
or any F 

In-Phase 

'PHL 

'PLH 

A, 

B, 

None 

None 

Remaining 

A, B, C n 

^n+4 

Out-of-Phase 

'PHL 

'PLH 

B, 

None 

A, 

None 

Remaining 

A, B, C n 

c n*4 

In -Phase 

'PHL 


NOTE 1: For load circuit and voltage waveforms, see page 1-12. 
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TYPES SN54AS181A, SN54AS881A, SN74AS181A, SN74AS881A 
ARITHMETIC LOGIC UNITS/FUNCTION GENERATORS 


PARAMETER MEASUREMENT INFORMATION 

LOGIC MODE TEST TABLE 

FUNCTION INPUTS: SI = S2 = M = 4.5 V, SO = S3 = 0 V 


PARAMETER 

INPUT 

UNDER 

TEST 

OTHER INPUT 

SAME BIT 

OTHER DATA INPUTS 

OUTPUT 

UNDER 

TEST 

OUTPUT 

WAVEFORM 

(SEE NOTE 1) 

APPLY 

4.5 V 

APPLY 

GND 

APPLY 

4.5 V 

APPLY 

GND 

tPLH 


B 

None 

None 

Remaining 


Out-of-Phase 

tPHL 


A and B, C n 


tPLH 

Bi 


None 

None 

_1 

Remaining 

Fi 

Out-ot-Phase 

tPHL 


A and B, C n 


INPUT BITS EQUAL/NOT EQUAL TEST TABLE 
FUNCTION INPUTS: S0 = S3 = M = 4.5 V, SI =S2 = 0 V 



INPUT 

OTHER INPUT 

SAME BIT 

OTHER DATA INPUTS 

OUTPUT 

OUTPUT 

PARAMETER 

UNDER 

TEST 



UNDER 

TEST 

WAVEFORM 

(SEE NOTE 1) 

APPLY 

4.5 V 

APPLY 

GND 

APPLY 

4.5 V 

APPLY 

GND 

t PLH 

Ai 

Bi 

None 

Remaining 

None 


Out-of-Phase 

t PHL 

A and B, C n 


tPLH 

Bi 

Ai 

None 

Remaining 

None 

P 

Out-of-Phase 

tPHL 

A and B, C n 


l PLH 

Ai 

None 

Bi 

Remaining 

None 

P 

In-Phase 

tPHL 

A and B, C n 


t PLH 

Bi 

None 

Ai 

Remaining 

None 


In-Phase 

l PHL 

A and B, C n 


t PLH 

Ai 


None 

Remaining 

None 

Cn + 4 

In-Phase 

tPHL 


A and B, C n 

tPLH 

Bi 

Ai 

None 

Remaining 

None 

Cn + 4 

In-Phase 

l PHL 

A and B, C n 

tPLH 

Ai 

None 

_ 

Bi 

Remaining 

None 

Cn + 4 

Out-of-Phase 

l PHL 

A and B, C n 

*PLH 

Bi 

None 

Ai 

_ 

Remaining 

None 

Cn + 4 

Out-of-Phase 

tPHL 

A and B, C n 



INPUT PAIRS HIGH/NOT HIGH TEST TABLE 





FUNCTION INPUTS: S2 = M = 4.5 V, S0 = S1 

= S3 = OV 




INPUT 

OTHER INPUT 

SAME BIT 

OTHER DATA INPUTS 

OUTPUT 

OUTPUT 

PARAMETER 

UNDER 

TEST 



UNDER 

TEST 

WAVEFORM 

(SEE NOTE 1) 

APPLY 

4.5 V 

APPLY 

GND 

APPLY 

4.5V 

APPLY 

GND 

l PLH 

Ai 

Bi 

None 

Remaining 

Remaining 


In-Phase 

l PHL 

A, C n 

B 


*PLH 

Bi 

Ai 

None 

Remaining 

Remaining 

P 

In-Phase 

tPHL 

B, C n 

A 


l PLH 

Ai 

Bi 

None 

Remaining 

Remaining 

Cn + 4 

Out-of-Phase 

*PHL 

A, C n 

B 

*PLH 

Bi 

Ai 

None 

Remaining 

Remaining 

Cn + 4 

Out-of-Phase 

<PHL 

B, C n 

A 


NOTE 1: For load circuit and voltage waveforms, see page 1-12. 
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TYPES SN54ALS190, SN54ALS191, SN74ALS190, SN74ALS191 
SYNCHRONOUS 4 BIT UP/DOWN DECADE AND BINARY COUNTERS 

D2661, DECEMBER 1982 


Single Down/Up Count Control Line 

Look-Ahead Circuitry Enhances Speed of Cascaded 
Counters 

Fully Synchronous in Count Modes 
Asynchronously Presettable with Load Control 

Package Options Include Both Plastic and Ceramic 
Chip Carriers in Addition to Plastic and Ceramic DIPS 

Dependable Texas Instruments Quality and Reliability 


SN54ALS190, SN54ALS191 . . . JPACKAGE 
SN74ALS190, SN74ALS191 . . . NPACKAGE 
(TOP VIEW) 


bC 

1 

U 16 

H vcc 

Qb E 

2 

15 

Da 

QaC 

3 

14 

3 CLK 

CTEN C 

4 

13 

H RCO 

D/U C 

5 

12 

3 MAX/MIN 

QcC 

6 

11 

3 LOAD 

Qd C 

7 

10 

3 c 

GND (_ 

8 

9 

3d 


descriptions 

The 'ALS190 and 'ALS191 are synchronous, reversible 
up/down counters. The 'ALS190 is a 4-bit decade counter and 
the 'ALS191 is a 4-bit binary counter. Synchronous counting 
operation is provided by having all flip-flops clocked 
simultaneously so that the outputs change coincident with each 
other when so instructed by the steering logic. This mode of 
operation eliminates the output counting spikes normally 
associated with asynchronous (ripple clock) counters. 

The outputs of the four flip-flops are triggered on a low-to-high- 
level transition of the clock input if the enable input (CTEN) is 
low. A high at CTEN inhibits counting. The direction of the count 
is determined by the level of the down/up (D/U) input. When D/U 
is low, the counter counts up and when D/U is high, it counts 
down. 

These counters feature a fully independent clock circuit. Changes at the control inputs (CTEN and D/U) that will modify 
the operating mode have no effect on the contents of the counter until clocking occurs. The function of the counter will 
be dictated solely by the condition meeting the stable setup and hold times. 

These counters are fully programmable; that is, the outputs may each be preset to either level by placing a low on the 
load input and entering the desired data at the data inputs. The output will change to agree with the data inputs 
independently of the level of the clock input. This feature allows the counters to be used as modulo-N dividers by 
simply modifying the count length with the preset inputs. 

The CLK, D/0, and LOAD inputs are buffered to lower the drive requirement, which significantly reduces the loading 
on, or current required by, clock drivers, etc., for long parallel words. 

Two outputs have been made available to perform the cascading function: ripple clock and maximum/minimum count. 
The latter output produces a high-level output pulse with a duration approximately equal to one complete cycle of the 
clock while the count is zero (all outputs low) counting down or maximum (9 or 1 5) counting up. The ripple clock 
output produces a low-level output pulse under those same conditions but only while the clock input is low. The 
counters can be easily cascaded by feeding the ripple clock output to the enable input of the succeeding counter if 
parallel clocking is used, or to the clock input if parallel enabling is used. The maximum/minimum count output can be 
used to accomplish look-ahead for high-speed operation. 

The SN54ALS190 and SN54ALS191 are characterized for operation over the full military temperature range of 
- 55 °C to 1 25 °C. The SN74ALS1 90 and SN74ALS1 91 are characterized for operation from 0 °C to 70 °C. 


SN54ALS190, SN54ALS191 . 
SN74ALS190, SN74ALS191 . 

(TOP VIEW) 


. FH PACKAGE 
. FN PACKAGE 



O 

O O 
> < 


3 2 1 20 19 


CO 

O co Z 


18 [ CLK 
17 C rco 
16 [ NC 
15[ MAX/MIN 
14 C LOAD 


9 10111213 

0 0 0 0 0 
cj z z 
a 


NC — no internal connection. 
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TYPES SN54ALS190, SN74ALS190 
SYNCHRONOUS 4 BIT UP/DOWN DECADE COUNTERS 



'ALS190 logic diagram (positive logic) 



Pin numbers shown are for J and N packages. 
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TYPES SN54ALS191, SN74ALS191 
SYNCHRONOUS 4-BIT UP/DOWN BINARY COUNTERS 
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TYPES SN54ALS190, SN74ALS190 
SYNCHRONOUS 4-BIT UPjDOWN DECADE COUNTERS 


typical load, count, and inhibit sequences 

'ALS190 

Illustrated below is the following sequence: 

1. Load (preset) to BCD seven. 

2. Count up to eight, nine (maximum), zero, one, and two. 

3. Inhibit. 

4. Count down to one, zero (minimum), nine, eight, and seven. 


LOAD 
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TYPES SN54ALS191, SN74ALS191 
SYNCHRONOUS 4-BIT UP/DOWN BINARY COUNTERS 


typical load, count, and inhibit sequences 

'ALS191 

Illustrated below is the following sequence: 

1. Load (preset) to binary thirteen. 

2. Count up to fourteen, fifteen (maximum), zero, one, and two. 

3. Inhibit. 

4. Count down to one, zero (minimum), fifteen, fourteen, and thirteen. 



LOAD 
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TYPES SN54ALS190, SN54ALS191, SN74ALS190, SN74ALS191 
SYNCHRONOUS 4-BIT UP/DOWN DECADE AND BINARY COUNTERS 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, Vqc .7 V 

Input voltage.7 V 

Operating free-air temperature range; SN54ALS1 90, SN54ALS1 91 . -55°Cto125°C 

SN74ALS1 90, SN74ALS191 .0°Cto70°C 

Storage temperature range. -65°Cto150°C 

recommended operating conditions 


recommended operating conditions 



SN54ALS190 

SN54ALS191 

SN74ALS190 

SN74ALS191 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

Vcc Supply voltage 

4.5 5 5.5 

4.5 5 5.5 

V 

V|H High-level input voltage 

2 

2 

V 

V|l Low-level input voltage 

0.8 

0.8 

V 

'OH High-level output current 

-0.4 

-0.4 

mA 

IqL Low-level output current 

4 


mA 


8 

fclock Clock frequency 

'ALS190 

0 20 

0 25 

MHz 

'ALS191 

0 25 

0 30 

t w Pulse duration 

CLK high 

15 

10 

ns 

CLK low 

15 

10 

LOAD low 

25 

20 

t su Setup time 

Data before LOADt 

25 

20 

ns 

CTEN before CLKt 

20 

20 

D/U before CLKt 

20 

20 

LOAD inactive before CLKt 

20 

20 

th Hold time 

Data after LOADt 

5 

5 

ns 

CTEN after CLKt 

0 

0 

D/0 after CLK! 

0 

0 

T/\ Operating free-air temperature 

-55 125 

0 70 

°c 


electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


PARAMETER 

TEST CONDITIONS 

SN54ALS190 

SN54ALS191 

SN74ALS190 

SN74ALS191 

UNIT 

MIN TYPt MAX 

MIN TYPt MAX 

V|K 

Vcc = 4.5 V, l| = —18 mA 

-1.5 

-1.5 

V 

VOH 

Vcc = 4.5 V, IgH = -0.4 mA 

2.5 3.4 


V 

^CC = 4.5 V Iqh = -0.4 mA 


2.7 3.4 

Vql 

Vcc = 4.5 V, IqL = 4 mA 

0.25 0.4 

0.25 0.4 

V 

Vcc = 4.5 V Iql = 8 mA 


0.35 0.5 

l| 

CTEN 

Vcc = 5.5 V, V| = 7 V 

0.1 

0.1 

mA 

All others 

0.1 

0.1 

IlH 

CTEN 

V C c = 5.5 V, V| = 2.7 V 

20 

20 

M A 

All others 

20 

20 

l|L 

CTEN 

V C c = 5.5 V, V| = 0.4 V 

-0.2 

-0.2 

mA 

All others 

-0.1 

-0.1 

los 

V C c = 5.5 V, V 0 = 2.25 V 

-15 -70 

1 

CJ1 

1 

o 

mA 

<CC 

VCC = 5.5 V, All inputs at 0 V 

o 

CM 

CM 

12 20 

mA 


*AII typical values are at Vqq = 5 V, T/\ = 25 °C. 

§The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, Iqs- 


Additional information on these products can be obtained from the factory as it becomes available. 


Texas Instruments 

INCORPORATED 

POST OFFICE BOX 226012 • DALLAS. TEXAS 75265 


2 - 










TYPES SN54ALS18Q, SNb4ALS19l, SN74ALS190, SN74ALS191 
SYNCHRONOUS 4-BIT UP/DOWN DECADE AND BINARY COUNTERS 


switching characteristics (see note 1) 






Vcc = 4.5 V to 5.5 V, 
C L = 50 pF, 



PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 


R L = 500 Q, 

T A = MIN to MAX 


UNIT 


SN54ALS190 

SN74ALS190 





SN54ALS191 

SN74ALS191 





MIN 

MAX 

MIN 

MAX 


fmax 

'ALS190 


20 

25 

MHz 

'ALS191 


25 

30 

‘PLH 

LOAD 

Any Q 

8 

34 

8 

30 


‘PHL 

8 

34 

8 

30 


t PLH 

A, B, C, D 

Any Q 

4 

25 

4 

21 

ns 

t PHL 

4 

25 

4 

21 

tPLH 

CLK 

RCO 

5 

24 

5 

20 


l PHL 

5 

24 

5 

20 


t PLH 

CLK 

Any Q 

3 

22 

3 

18 


t PHL 

3 

22 

3 

18 


l PLH 

CLK 

MAX/MIN 

8 

34 

8 

31 

ns 

t PHL 

8 

34 

8 

31 

tPLH 

D/U 

RCO 

15 

42 

15 

37 


tPHL 

10 

33 

10 

28 


t PLH 

D/U 

MAX/MIN 

8 

30 

8 

25 

ns 

‘PHL 

8 

30 

8 

25 

l PLH 

CTEN 

RCO 

4 

21 

4 

18 


l PHL 

4 

21 

4 

18 



NOTE 1: For load circuit and voltage waveforms, see page 1-12. 
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TYPES SN54ALS192, SN54ALS193, SN74ALS192, SN74ALS193 
SYNCHRONOUS 4-BIT UP/DOWN COUNTERS (DUAL CLOCK WITH CLEAR) 

D2661, DECEMBER 1982 


Look-Ahead Circuitry Enhances Cascaded Counters 
Fully Synchronous in Count Modes 

Parallel Asynchronous Load for Modulo-N Count 
Lengths 

Asynchronous Clear 

• Package Options Include Both Plastic and Ceramic 
Chip Carriers in Addition to Plastic and Ceramic DIPs 

• Dependable Texas Instruments Quality and Reliability 
description 


SN54ALS192, SN54ALS193 . 
SN74ALS192, SN74ALS193 . 

(TOP VIEW) 


J PACKAGE 
N PACKAGE 


B L 

1 

LJl6 

3 V CC 

Qb C 

2 

15 

J A 

Qa c 

3 

14 

P CLR 

DOWN C 

4 

13 

D BO 

UP C 

5 

12 

5 CO 

Q c C 

6 

11 

P LOAD 

q d C 

7 

10 

P c 

GND L 

[8_ 

9 

P D 


The 'ALS192 and 'ALS193 are synchronous, reversible 
up/down counters. The 'ALS192 is a 4-bit decade counter and 
the 'ALS1 93 is a 4-bit binary counter. Synchronous operation is 
provided by having all flip-flops clocked simultaneously so that 
the outputs change coincidently with each other when so 
instructed by the steering logic. This mode of operation 
eliminates the output counting spikes normally associated with 
asynchronous (ripple clock) counters. 

The outputs of the four flip-flops are triggered by a low-to-high- 
level transition of either count (clock) input (Up or Down). The 
direction of counting is determined by which count input is 
pulsed while the other count input is high. 

All four counters are fully programmable; that is, each output 
may be preset to either level by placing a low on the load input 
and entering the desired data at the data inputs. The output will 
change to agree with the data inputs independently of the count 
pulses. This feature allows the counters to be used as modulo-N 
dividers by simply modifying the count length with the preset 
inputs. 


SN54ALS192, SN54ALS193 . . . FH PACKAGE 
SN74ALS192, SN74ALS193 . . . FN PACKAGE 
(TOP VIEW) 


Q A ] 4 
DOWN ]5 
NC ] 6 
UP ] 7 
Q C ]8 


O 

m a o 
a co z > < 

LZJ L2J I—11_11_ 1 

3 2 1 20 19 


9 10 11 12 13 
a n n nn 
Q Q O Q O 

a z z 

cp 


18 [ CLR 
17 [ BO 

16 C NC 
15[ CO 
14 [ LOAD 


NC — no internal connection. 


A clear input has been provided that forces all outputs to the low level when a high level is applied. The clear function is 
independent of the count and the load inputs. The clock, count, and load inputs are buffered to lower the drive 
requirements. This significantly reduces the loading on clock drivers, etc., for long parallel words. 



These counters were designed to be cascaded without the need for external circuitry. The borrow output (BO) 
produces a low-level pulse while the count is zero (all outputs low) and the count-down input is low. Similarly, the carry 
output (CO) produces a low-level pulse while the count is maximum (9 or 1 5) and the count-up input is low. The 
counters can then be easily cascaded by feeding the borrow and carry outputs to the count-down and count-up inputs, 
respectively, of the succeeding counter. 

The SN54ALS192 and SN54ALS193 are characterized for operation over the full military temperature range of 
- 55°C to 1 25 °C. The SN74ALS192 and SN74ALS193 are characterized for operation from 0°C to 70°C. 
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TYPES SN54ALSi92, SN74ALS192 

SYNCHRONOUS 4 BIT UP/DOWN DECADE COUNTERS (DUAL CLOCK WITH CLEAR) 


'ALS192 logic symbol 



'ALS192 logic diagram (positive logic) 
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TYPFS ^NRAAI SI PI SN7AAI SI 

SYNCHRONOUS 4-BIT UP/DOWN BINARY COUNTERS (DUAL CLOCK WITH CLEAR) 


'ALS193 logic symbol 


(14) 

CTRD1V16 

CT=0 

>2* 

^ (12) 

(51 

t_ 

(4) 

G1 

>1- 

2CT*0 

G2 

C3 

n r 

(13) 

“tz 

I 11 ')-. 

u ,3 ' 

(15) 

3D ID 

(1! 

12! 

(2) 

(10) 

[4] 

(6) 

”(9) 

18] 

(71 


-Qa 

-Qb 

-QC 

■Qo 


'ALS193 logic diagrams (positive logic) 



Pin numbers shown are for J and N packages. 
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TYPES SN54ALS132, SN/4ALS192 

SYNCHRONOUS 4-BIT UP/DOWN DECADE COUNTERS (DUAL CLOCK WITH CLEAR) 


typical clear, load, and count sequence 


'ALS192 


Illustrated below is the following sequence: 

1. Clear outputs to zero. 

2. Load (preset) to BCD seven. 

3. Count up to eight, nine, carry, zero, one, and two. 

4. Count down to one, zero, borrow, nine, eight, and seven. 


CLR 

LOAD 


n 


DATA < 


OUTPUTSS 


SEQUENCE 

ILLUSTRATED 


in 

i 

in 

i 

in 

i 

in 


u 


-Tjnjnjnjnn 


i_r 


CLEAR PRESET 


iruifiiTj 


i_r 


COUNT DOWN 


NOTES: A. Clear overrides load, data, and count inputs. 

B. When counting up, count-down input must be high; when counting down, count-up input must be high. 
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TYPES SN54ALS193, SN74ALS193 
SYNCHRONOUS 4-BIT UP/DOWN BINARY COUNTERS (DUAL CLOCK WITH CLEAR) 


typical clear, load, and count sequences 


'ALS193 


Illustrated below is the following sequence: 

1. Clear outputs to zero. 

2. Load (preset) to binary thirteen. 

3. Count up to fourteen, fifteen, carry, zero, one, and two. 

4. Count down to one, zero, borrow, fifteen, fourteen, and thirteen. 


CLR 

LOAD 

f A 



DATA < 


UP- 

DOWN- 


OUTPUTS < 


° A _ Z1 

__ I 

° b _Zl 

I 

° c ZZl 

I 

Q ° _ Zl 


; iLrui_n.ru 


u 


inrinnr 


BO 


SEQUENCE 

ILLUSTRATED 



-U- 

1 0 1b 14 13 

- COUNT DOWN -► 


NOTES: A. Clear overrides load, data, and count inputs. 

B. When counting up, count down input must be high; when counting down, count-up Input must be high. 
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TYPES SN54ALS1S2, SN54ALS193, SN74ALS192, SN74ALS193 
SYNCHRONOUS 4-BIT UP/DOWN COUNTERS (DUAL CLOCK WITH CLEAR) 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, Vqc .7 V 

Input voltage.7 V 

Operating free-air temperature range: SN54ALS1 92, SN54ALS193 . -55°Cto125°C 

SN74ALS192, SN74ALS193 .0°Cto70°C 

Storage temperature range. -65°Cto150°C 


recommended operating conditions 





SN54ALS192 

SN74ALS192 





SN54ALS193 

SN74ALS193 

UNIT 




MIN 

NOM MAX 

MIN 

NOM 

MAX 


Vcc 

Supply voltage 


4.5 

5 5.5 

4.5 

5 

5.5 

V 

VlH 

High-level input voltage 

2 

2 

V 

V|L 

Low-level input voltage 

0.8 

0.8 

V 

'OH 

High-level output current 

-0.4 

-0.4 

mA 

'OL 

Low-level output current 

4 

8 

mA 

fclock 

Clock frequency 

'ALS192 

0 

20 

0 


25 

MHz 

'ALS193 

0 

25 

0 


30 



CLR high 

10 

10 



Pulse duration 

LOAD low 

25 

20 



Up or Down high 

15 

10 




Up or Down low 

15 

10 




Data before LOADf 

25 

20 


*su 

Setup time 

CLR inactive before Upt or Downt 

20 

20 

ns 



LOAD inactive before Upt or Downt 

20 

20 




Data after LOADt 

5 

5 


th 

Hold time 

Up high after Downt 

0 

0 

ns 



Down high after Upf 

0 

0 


t a 

Operating free-air temperature 

-55 

125 

0 


70 

°c 


electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


PARAMETER 

TEST CONDITIONS 

SN54ALS192 

SN54ALS193 

SN74ALS192 

SN74ALS193 

UNIT 

MIN TYPt MAX 

MIN TYPt MAX 

V|K 

Vcc = 4.5 V, l| = — 18 mA 

-1.5 

-1.5 

V 

VOH 

Vcc = 4.5 V, lOH = - 0.4 mA 

2.5 3.4 


V 

Vcc = 4.5 V, Iqh = -0.4 mA 


2.7 3.4 

v ol 

Vcc = 4.5 V, Iql = 4 mA 

0.25 0.4 

0.25 0.4 

V 

Vcc = 4.5 V, Iql = 8 mA 


0.35 0.5 

'I 

Up, Down 

Vcc = 5.5 v - V| = 7 V 

0.1 

0.1 

mA 

All others 

0.1 

0.1 

IlH 

Up, Down 

V C c = 8.5 V, V| = 2.7 V 

20 

20 

pA 

All others 

20 

20 

IlL 

Up, Down 

Vcc = 5.5 V, V| = 0.4 V 

-0.2 

-0.2 

mA 

All others 

-0.1 

-0.1 

io 5 

V C c = 5.5 V, Vq = 2.25 V 

7 

U1 

1 

o 

-15 -70 

mA 

'cc 

Vcc = 5.5 V, See Note 1 

10 18 

10 18 

mA 


tAll typical values are at Vqq = 5 V, = 25 °C. 

§The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, Iqs- 
NOTE 1: Iqq is measured with the clear and load inputs gounded, and all other inputs at 4.5 V. 

Additional information on these products can be obtained from the factory as it becomes available. 
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TYPES SN54ALS192, SN54ALS193, SN74ALS192, SN74ALS193 
SYNCHRONOUS 4 BIT UPjDOWN COUNTERS (DUAL CLOCK WITH CLEAR) 


switching characteristics (see note 2) 








Vcc = 4.5 V to 5.5 V, 

C L = 50 pF, 



PARAMETER 

FROM 

(INPUT) 



TO 

(OUTPUT) 


R L = 500 Q, 

T a = MIN to MAX 


UNIT 




SN54ALS192 

SN74ALS192 







SN54ALS193 

SN74ALS193 







MIN 

MAX 

MIN 

MAX 



'ALS192 

20 

25 

MHz 

fmax 

'ALS193 

25 

30 

tPLH 

Up 

CO 

4 

19 

4 

1C 

ns 

tRHL 

5 

21 

5 

18 

tpLH 

Down 

EO 

4 

19 

4 

16 

ns 

tPHL 

5 

21 

5 

18 

t PLH 

Up or Down 

Any Q 

4 

23 

4 

19 


tPHL 

4 

20 

4 

17 


tPLH 

LOAD 

Any Q 

8 

35 

8 

30 

ns 

tpHL 

8 

31 

8 

28 

t PHL 

CLR 

Any Q 

5 

20 

5 

17 

ns 


NOTE 2: For load circuit and voltage waveforms, see page 1-12. 



Additional information on these products can be obtained from the factory as it becomes available. 
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TYPES SN54ALS217, SN54ALS218, SN74ALS217, SN74ALS218 
256-BIT RANDOM-ACCESS READ/WRITE MEMORIES WITH 3-STATE OUTPUTS 

D2661, APRIL 1982 


Choice of 64 x 4 or 32 x 8 Organization 

'ALS317 and 'ALS318 Are Open-Collector Versions of 
These Memories 

P-N-P Inputs and Buffer Outputs 

Full On-Chip Decoding and Fast Chip-Enable Simplify 
System Design 

Package Options Include Both Plastic and Ceramic 
Chip Carriers in Addition to Plastic and Ceramic DiPs 

Dependable Texas Instruments Quality and Reliability 


SN54ALS217 . . . J PACKAGE 
SN74ALS217 . . . J OR N PACKAGE 
(TOP VIEW) 


AO C 

ai : 
A2p 

A3 
A4 C 
A5 C 
R/W C 
si: 
S2 £ 
GND £ 


TTmT] 


q« u: 
16] 
15] 

'O 

13] 
12 ] 


Vcc 
P D3 
P Q3 
D2 
Q 2 
D 1 
P Q1 
DO 
QO 
PNC 


description 

These monolithic TTL memories feature Schottky clamping for 
high performance and a fast chip-select access time to enhance 
decoding at the system level. 

write cycle 

Information to be stored in the memory is written into the 
location selected by the address inputs (A) when the chip-select 
(SI and S2) and read-write (R/W) inputs are low. While R/W is 
low, the memory outputs are in a high-impedance state. When a 
number of outputs are bus-connected, this high-impedance state 
neither loads nor drives the data bus; however, it permits the bus 
line to be driven by other active outputs or a passive pull-up. 


SN54ALS217 . . . FH PACKAGE 
SN74ALS217 . . . FN PACKAGE 
(TOP VIEW) 


u 




T T T 20 *19 \ 

A3 

34 

18 [ 

A4 

p5 

17 [ 

A5 

]6 

16 [ 

R/W 

1 7 

15 [ 

SI 

] 8 

14[ 


V 

9 10 11 12 13 y/ 


CM Q U O O 
lw z z O Q 
o 


Q3 
D 2 
Q2 
D1 
Q1 


read cycle 

Information stored in the memory is available at the outputs 
when R/W is high and SI and S2 are low. When either chip- 
select input is high, the outputs are in a high-impedance state. 


SN54ALS218 . . . J PACKAGE 
SN74ALS218 . . . J OR N PACKAGE 
(TOP VIEW) 

AO O' U 20 I] Vcc 


AI C 2 

A2 C 3 
A3 C 4 
A4 C 5 
NC C 6 
R/W C 7 

51 C 8 

52 £ 9 
GND C 10 


19] DQ7 
18] DQ6 
17 ] DQ5 
16] DQ4 
15] DQ3 
14 ] DQ2 
13 ] DQ1 
12] DQO 
11 ] NC 


SN54ALS218 . . . FH PACKAGE 
SN74ALS218 . . . FN PACKAGE 


(TOP VIEW) 



DQ6 

DQ5 

DQ4 

DQ3 

D02 


NC — No internal connections 
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TYPES SN54ALS217, SN54ALS218, SN74ALS217, SN74ALS218 
256-BIT RANDOM-ACCESS READ/WRITE MEMORIES WITH 3-STATE OUTPUTS 


FUNCTION TABLE 


FUNCTION 

INPUTS 

OUTPUTS 

ElKZIiEl 

Write 

L L L 

Z 

Read 

L L H 

Data stored 

Inhibit 

H X X 

X H X 

Z 

Z 


logic symbols 


ALS217 


AO 

A1 

A2 

A3 

A4 

A5 


( 1 ) 


( 2 ) 


(3) 


(4) 


(5) 


( 6 ) 


SI — 

S2-12L 

R/W — 




ta: 


0 \ 


5/ 1 


RAM 64 X 4 


a£ 

63 


G1 


DO 

D1 


D2 

D3 


(13) 


1 EN [READ] 
C2 [WRITE] 

^_ 


(15) 


(17) 


(19) 


A,2D 


AV 


( 12 ) 


(14) 


(16) 


(18) 


'ALS218 



Pin numbers shown are for J and N packages. 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, Vcc .7 V 

Input voltage: All inputs .7 V 

I/O ports of 'ALS218.5.5 V 

Voltage applied to a disabled 3-state output.5.5 V 

Operating free-air temperature range: SN54ALS21 7, SN54ALS21 8 .- 55 °C to 1 25 °C 

SN74ALS21 7, SN74ALS21 8 .0°Cto70°C 

Storage temperature range.-65°Cto150°C 
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TYPES SN54ALS217, SN54ALS218, SN74ALS217, SN74ALS218 
256-BIT RANDOM-ACCESS READ/WRITE MEMORIES WITH 3-STATE OUTPUTS 


recommended operating conditions 



SN54ALS217 

SN54ALS218 

SN74ALS217 

SN74ALS218 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

Vcc Supply voltage 

4.5 5 5.5 

4.5 5 5.5 

V 

V|n High-level input voltage 

2 

2 

V 

V|i_ Low-level input voltage 

0.8 

0.8 

V 

*OH High-level output current 

-1 


mA 


-2.6 

lOL Low-level output current 

12 


mA 


24 

'w(W) Duration of write pulse 

50 

50 

ns 

t su Setup time 

Address before R/Wi 

0 

0 

ns 

Data before R/Wt 

50 

50 

S low before R/Wt 

0 

0 

th Hold time after R/Wt 

Address 

0 

0 

ns 

Data 

0 

0 

S low 

0 

0 

Ta Operating free-air temperature 

-55 125 

o 

o 

°c 


electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


PARAMETER 

TEST CONDITIONS 

SN54ALS217 

SN54ALS218 

SN74ALS217 

SN74ALS218 

UNIT 

MIN TYPt MAX 

MIN TYPt MAX 

V|K 

V cc = 4.5 V, l| = — 1 8 mA 

- 1.5 

- 1.5 

V 

v OH 

Vcc = 4.5 V, Ioh = - 1 mA 

2.4 3.2 


V 

Vcc = 4.5 V Iqh = -2.6 mA 


2.4 3.3 

VOL 

Vqc = 4.5 V, Iol = 12 mA 

0.25 0.4 

0.25 0.4 

V 

Vqc = 4.5 V Iql = 24 mA 


0.35 0.5 

'OZH 

'ALS217 Q outputs 

Vcc = 5 5 v > Vq = 2.7 V 

20 

20 

pA 

'OZL 

'ALS21 7 Q outputs 

V C c = 5.5 V, V 0 = 0.4 V 

-20 

-20 

pA 

l| 

All inputs 

V C c = 5.5 V, V| = 7 V 

0.1 

0.1 

mA 

'ALS218 DQ ports 

V C c = 5.5 V, V| = 5.5 V 

0.1 

0.1 

l|H 

All inputs 

V C c = 5.5 V, V| = 2.7 V 

20 

20 

PA 

'ALS21 8 DQ portsA 

20 

20 

11L 

All inputs 

V C c = 5.5 V, V t = 0.4 V 

-0.2 

-0.2 

mA 

'ALS218 DQ portsA 

-0.2 

-0.2 

io § 

V C C = 5.5 V, V 0 = 2.25 V 

-30 -112 

-30 -112 

mA 

•cc 

V CC = 5.5 V 

46 

46 

mA 


tAll typical values are at Vqq = 5 V, = 25 °C. 

§The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, Iqs- 
AFor I/O ports, the parameters l|p| and l|[_ include the off-state output current. 
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TYPES SN54ALS217, SN54ALS218, SN74ALS217, SN74ALS21B 
256-BIT RANDOM-ACCESS READ/WRITE MEMORIES WITH 3-STATE OUTPUTS 


switching characteristics (see note 1) 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

V cc = 4.5 V to 5.5 V, 

C L = 50 pF, 

R1 = 500 Q, 

R2 = 500 Q, 

T a = MIN to MAX 

UNIT 

SN54ALS217 

SN54ALS21 8 

SN74ALS217 

SN74ALS218 

MIN TYPt MAX 

MIN TYPt MAX 

'at A) 

A 

Q or DQ 

30 

30 

ns 

'a(S) 

S 

Q or DQ 

20 

20 

ns 

t sr 

R/W 

Q or DQ 

30 

30 

ns 

l dis(S) 

S 

Q or DQ 

14 

14 

ns 

'dis(R) 

R/W 

Q or DQ 

18 

18 

ns 


t All typical values are at Vqq = 5 V, = 25 °C. 

NOTE 1: For load circuit and voltage waveforms, see page 1-12. 
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TYPES SN54AS230, SN54AS231, SN74AS230, SN74AS231 
OCTAL BUFFERS AND LINE DRIVERS WITH 3-STATE OUTPUTS 

D2661, DECEMBER 1982 


Included among the Package Options Are 
20-Pin DIPs and Both Plastic and Ceramic 
Chip Carriers 

'AS230 Has True and Complementary Out¬ 
puts 

'AS231 Has Complementary G and G Inputs 

3-State Outputs Drive Bus Lines or Buffer 
Memory Address Registers 

High Capacitive Drive Capability 

Current Sinking Capability Up to 64 mA 

Dependable Texas Instruments Quality 
and Reliability 


SN54AS230 . . . . J PACKAGE 
SN74AS230 . . . . N PACKAGE 
(TOP VIEW) 


SN54AS231 . . . . J PACKAGE 
SN74AS231 .. . . N PACKAGE 
(TOP VIEW) 


igC 

1 

L/*20 

D v cc 

igC 

1 

LJ20 

1A1 Q 

2 

19 

j] 2G 

1A1 Q 

2 

19 

2Y4Q 

3 

18 

~2 1Y1 

2Y4 Q 

3 

18 

1A2 Q 

4 

17 

3 2A4 

1A2^ 

4 

17 

2Y3 Q 

5 

16 

J 1Y2 

2Y3 Q 

5 

16 

1 A3 

6 

1 5 

J 2A3 

1A3^ 

6 

15 

2Y2 Q 

7 

14 

J 1Y3 

2Y2 Q 

7 

14 

1A4 Q 

8 

13 

] 2A2 

1 A4[| 

8 

13 

2Y1 Q 

9 

12 

3 1Y4 

2Y1 £ 

9 

12 

gndQ 

1C 

11 

]] 2A1 

gnd£ 

1C 

1 1 


description 

These octal buffers and line drivers are designed 
specifically to improve the performance of three-state 
memory address drivers, clock drivers, and bus- 
oriented receivers and transmitters. The designer has a 
choice of selected combinations of inverting and 
noninverting outputs, symmetrical G (active-low 
output control) inputs, and complementary G and G 
inputs. 

The SN74AS230 and SN74AS231 can be used to 
drive terminated lines down to 133 ohms. 


SN54AS230 .. .. FH PACKAGE 
SN74AS230 . .. . FN PACKAGE 
(TOP VIEW) 


SN54AS231 . . . . FH PACKAGE 
SM74AS231 .. . . FN PACKAGE 
(TOP VIEW) 


«- <-> *- o 

>■ < ID UlD V < 1(3 U (3 

CM > CM (N > CM 



The SN54AS230 and SN54AS231 are characterized 
for operation over the full military temperature range 
of —55°C to 125°C. The SN74AS230 and SN74AS231 
are characterized for operation from 0°C to 70°C. 


logic symbols 


'AS230 


'AS231 




1Y1 

1Y2 

1Y3 

1Y4 


2Y1 

2Y2 

2Y3 

2Y4 


Pin numbers shown are tor J and N packages. 
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TYPES SN54AS230, SN54AS231, SN74AS230, SPJ74AS231 
OCTAL BUFFERS AND LINE DRIVERS WITH 3-STATE OUTPUTS 


absolute maximum ratings over operating free-air temperature range 


Supply voltage, Vcc . 7 V 

Input voltage . 7 V 

Voltage applied to a disabled 3-state output . 5.5 V 

Operating free-air temperature range: SN54AS230, SN54AS231 . —55°Cto 125°C 

SN74AS230, SN74AS231. 0°C to 70°C 

Storage temperature range . —65°Cto150°C 


recommended operating conditions 




SN54AS230 

SN74AS230 




SN54AS231 

SN74AS231 

UNIT 



MIN 

NOM MAX 

MIN 

NOM 

MAX 


Vcc 

Supply voltage 

4.5 

5 5.5 

4.5 

5 

5.5 

V 

V| H 

High-level input voltage 

2 

2 

V 

V|L 

Low-level input voltage 

0.8 

0.8 

V 

'OH 

High-level output current 

-12 

-12 

mA 


-157 

'OL 

Low-level output current 

48 

48 

mA 


64+ 

t a 

Operating free-air temperature 

-55 

125 

0 


70 

°C 


t The extended limits apply only if Vqq is maintained between 4.75 V and 5.25 V. 


electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 






SN54AS230 

SN74AS230 


PARAMETER 

TEST CONDITIONS 

SN54AS231 

SN74AS231 

UNIT 





MIN TYPI MAX 

MIN TYpf MAX 


V|K 

Vcc = 4 5 V- 

l| = -18 mA 

-1.2 

-1.2 

V 



v cc = 4.75 V, 

'OH = - 1 


2.7 


v OH 


V C C = 4 -5 V, 

Iqh = -3 mA 

2.4 3.4 

2.4 3.4 

V 


V C c = 4 -5 V. 

lOH = -12 mA 

2 

2 



V C c = 4 75 v - 

lOH =-15 mA 


2 


Vol 

Vcc = 4 - 5 v, 

lOL = 48 mA 

0.55 

0.55 

V 

V CC = 4.75 V. 

lOL = 64 mA 


0.55 

'OZH 

V CC = 5.5 V, 

Vo = 2.7 V 

50 

50 

mA 

'OZL 

Vqc = 5.5 V, 

V 0 = 0.4 V 

-50 

-50 

RA 

'I 

Vcc = 5.5 V, 

V| = 7 V 

0.1 

0.1 

mA 

'lH 

V C c = 5.5 V, 

V| = 2.7 V 

20 

20 

M A 

l|L 

Vcc = 5.5 V, 

V| = 0.4 V 

-0.3 

-0.3 

mA 

'o* 

Vcc = 5.5 V, 

V 0 = 2.25 V 

-115 

-115 

mA 




Outputs high 

12 

12 



'AS230 

Vcc = 5.5 V 

Outputs low 

50 

50 

mA 

Ice 



Outputs disabled 

28 

28 




Outputs high 

11 

11 



'AS231 

Vcc = 5.5 V 

Outputs low 

47 

47 

mA 




Outputs disabled 

23 

23 



t All typical values are at Vqq = 5 V, T/^ = 25 °C. 

*The output conditions have been chosen to produce a current that closely approximates one-half of the true short-circuit current, Iqs- 


Texas Instruments 

INCORPORATED 

POST OFFICE BOX 225012 • DALLAS, TEXAS 75265 








































































TYPES SN54ALS240, SN54ALS241, SN54AS240, SN54AS241 
SN74ALS240, SN74ALS241, SN74AS240, SN74AS241 
OCTAL BUFFERS AND LINE DRIVERS WITH 3-STATE OUTPUTS 

D2661, DECEMBER 1982 


3-State Outputs Drive Bus Lines or Buffer Memory 
Address Registers 

P-N-P Inputs Reduce DC Loading 
Dependable Texas Instruments Quality and Reliability 
description 

These octal buffers and line drivers are designed specifically to 
improve both the performance and density of three-state 
memory address drivers, clock drivers, and bus-oriented 
receivers and transmitters. The designer has a choice of selected 
combinations of inverting and noninverting outputs, sym¬ 
metrical G (active-low output control) inputs, and complemen¬ 
tary G and G inputs. These devices feature high fan-out and 
improved fan-in. 

The -1 versions of the SN74ALS' parts are identical to their 
standard versions except that the recommended maximum Iol is 
increased to 48 milliamperes. There are no -1 versions of the 
SN54ALS' parts. 

The SN54' family is characterized for operation over the full 
military temperature range of -55°C to 125°C. The SN74' 
family is characterized for operation from 0°C to 70°C. 


SN54ALS', SN54AS' . . . 

SN74ALS', SN74AS' . . . 

(TOP VIEW) 

J PACKAGE 

NPACKAGE 

1GC 


20 

3 

V CC 

1A1 C 

2 

19 

3 

2G/2G* 

2Y4 L 

3 

18 

3 

1Y1 

1 A2C 

4 

17 

3 

2A4 

2Y3 C 

5 

16 

3 

1Y2 

1 A3 Q 

6 

15 

3 

2A3 

2Y2 C 

7 

14 

3 

1Y3 

1A4 L 

8 

13 

3 

2A2 

2Y1 C 

9 

12 

□ 

1Y4 

GNDH 

,10 

11 

3 

2A1 

SN54ALS', SN54AS' . . 

SN74ALS’. SN74AS' . . 

(TOP VIEW) 

. FH PACKAGE 

. FN PACKAGE 


logic symbols 


ALS240. AS240 


1A2 ] 4 
2Y3 ]5 
1 A3 ] 6 
2Y2 ]7 
1A4 ]8 


-4- «- , O, 

>- < Its olo 

CM ■— «— > CM 

□oa mn_j ~ 

3 2 1 20 19 


18 [ 1Y1 
17 [ 2A4 
16 [ 1Y2 
15 [ 2A3 
14 [ 1Y3 


1A1 

1A2 

1A3 

1A4 


2A1 

2A2 

2A3 

2A4 


1Y1 

1Y2 

1Y3 

1Y4 


2Y1 

2Y2 

2Y3 

2Y4 


9 10111213 
\nn nmn./ 

r- Q r- CM 

>- z < >- < 

CM O CN CM 

* 2G for 'ALS240, 'AS240 or 2G for 'ALS241, 'AS241 

logic diagrams (positive logic) 


'ALS240, 'AS240 


'ALS241, 'AS241 


'ALS241, 'AS241 


1A1 

1A2 

1A3 

1A4 


2A1 

2A2 

2A3 

2A4 


<’> r- 

EN 

3_C 

(18) 

(2) 

> 

A 

(4) 

(161 


(6) 

(14) 


(8) 

(12) 


(19) 

(91 


EN 

h_c 

(11) 

0 

A 

(131 

(7) 


(15) 


(51 


(171 


(31 





1Y1 

1Y2 

1Y3 

1Y4 


2Y1 

2Y2 

2Y3 

2Y4 




Pin numbers shown are for J and N packages. 
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TYPES SN54ALS240, SN54ALS241, SN74ALS240, SN74ALS241 
OCTAL BUFFERS AND LINE DRIVERS WITH 3-STATE OUTPUTS 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, Vqc .7 V 

Input voltage.7 V 

Voltage applied to a disabled 3-state output.5.5 V 

Operating free-air temperature range: SN54ALS240, SN54ALS241 . - 55 °C to 1 25 °C 

SN74ALS240, SN74ALS241 .0°Cto70°C 

Storage temperature range. -65°Cto150°C 


recommended operating conditions 



SN54ALS240 

SN54ALS241 

SN74ALS240 

SN74ALS241 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

VqC Supply voltage 

4.5 5 5.5 

4.5 5 5.5 

V 

V|h High-level input voltage 

2 

2 

V 

V 1 1_ Low-level input voltage 

0.8 

0.8 

V 

lOH High-level output current 

- 12 


mA 


-15 

lOL Low-level output current 

12 


mA 


24 


487 

Ta Operating free-air temperature 

-55 125 

0 70 

°C 


tThe extended limits apply only if Vqq is maintained between 4.75 V and 5.25 V. 
The 48-mA limit applies for the SN74ALS240-1 and SN74ALS241-1 only. 


electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


PARAMETER 

TEST CONDITIONS 

SN54ALS240 

SN54ALS241 

SN74ALS240 

SN74ALS241 

UNIT 

MIN TYPt MAX 

MIN TYPt MAX 

V|K 

Vcc = 4.5 V, l| = - 1 8 mA 

-1.5 

-1.5 

V 

v OH 

Vcc = 4.5 V, IqH = -3 mA 

2.4 3.2 

2.4 3.2 

V 

V CC = 4.5 V, lOH = -12 mA 

2 


Vcc = 4 5 V, lOH = “I 5 mA 


2 

v OL 

Vcc = 4.5 V, Iql = 1 2 mA 

0.25 0.4 

0.25 0.4 

V 

V CC = 4 -5 V, Iql = 24 mA 

(IqL = 48 mA for -1 versions) 


0.35 0.5 

'OZH 

Vcc = 5.5 V, Vo = 2.7 V 

20 

20 

pA 

'OZL 

V C c = 5.5 V, V 0 = 0.4 V 

-20 

-20 

pA 

l| 

V C C = 5.5 V, V| = 7 V 

0.1 

0.1 

mA 

IlH 

Vcc = 5.5 V, V| = 2.7 V 

20 

20 

pA 

IlL 

Vcc = 5.5 V, V| = 0.4 V 

-0.1 

-0.1 

mA 

Iq§ 

V C C = 5.5 V, V 0 = 2.25 V 

-30 -112 

-30 -112 

mA 

icc 

'ALS240 

Vcc = 5.5 V 

Outputs high 

4 10 

4 10 

mA 

Outputs low 

CM 

CM 

CO 

13 22 

Outputs disabled 

14 25 

14 25 

'ALS241 

Outputs high 

9 15 

9 15 

Outputs low 

15 26 

15 26 

Outputs disabled 

17 30 

o 

CO 

r" 


TAN typical values are at Vcc = 5 V, T/\ = 25 °C. 

§The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, Iqs* 
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TYPES SN54ALS240, SN54ALS241, SN74ALS240, SN74ALS241 
OCTAL BUFFERS AND LINE DRIVERS WITH 3-STATE OUTPUTS 


'ALS240 switching characteristics (see note 1) 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 


V CC = 4.5 V to 5.5 V, 

C L = 50 pF, 

R1 = 500 Q, 

R2 = 500 Q, 

T A = MIN to MAX 


UNIT 




SN54ALS240 

SN74ALS240 





MIN 

MAX 

MIN 

MAX 


tPLH 



3 

12 

3 

10 

ns 

tPHL 



2 

11 

2 

9 

l PZH 

G 

Y 

5 

15 

5 

13 

ns 

tpZL 



5 

20 

5 

13 

tPHZ 



2 

12 

2 

10 

ns 

tPLZ 



3 

20 

3 

16 


'ALS241 switching characteristics (see note 1) 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

Vcc = 4 5 v 10 5 5 v - 

C L = 50 pF, 

R1 = 500 Q, 

R2 = 500 £2, 

T A = MIN to MAX 

UNIT 

SN54ALS241 

SN74ALS241 

MIN 

MAX 

MIN 

MAX 

t PLH 



3 

14 

3 

11 

ns 

tPHL 



3 

13 

3 

10 

tPZH 

1G 

Y 

7 

25 

7 

21 


tpZL 


7 

25 

7 

21 


tPHZ 

1G 

Y 

2 

15 

2 

13 

ns 

tPLZ 


3 

20 

3 

15 

tpZH 

2G 

Y 

7 

25 

7 

21 

ns 

tpZL 


7 

25 

7 

21 

tPHZ 

2G 


2 

15 

2 

13 


tPLZ 


3 

20 

3 

15 



NO i E 1: For load circuit and voltage waveforms, see page 1-12. 
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TYPES SN54AS240, SN54AS241, SN74AS240, SN74AS241 
OCTAL BUFFERS AND LINE DRIVERS WITH 3-STATE OUTPUTS 


absolute maximum ratings over operating free-air temperature range {unless otherwise noted) 


Supply voltage, Vcc .7 V 

Input voltage.7 V 

Voltage applied to a disabled 3-state output.5.5 V 

Operating free-air temperature range: SN54AS240, SN54AS241 . - 55 °C to 1 25 °C 

SN74AS240, SN74AS241.0°Cto70°C 

Storage temperature range. -65°Cto150°C 


recommended operating conditions 



SN54AS240 

SN54AS241 

SN74AS240 

SN74AS241 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

Vqc Supply voltage 

4.5 5 5.5 

4.5 5 5.5 

V 

V|h High-level input voltage 

2 

2 

V 

V|l Low-level input voltage 

0.8 

0.8 

V 

l(3H High-level output current 

-12 

-12 

mA 


— 1 51 

lOL Low-level output current 

48 

48 

mA 


641 

Ta Operating free-air temperature 

-55 125 

0 70 

°C 


tThe extended limits apply only if Vcc is maintained between 4.75 V and 5.25 V. 


electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


PARAMETER 

TEST CONDITIONS 

SN54AS240 

SN54AS241 

SN74AS240 

SN74AS241 

UNIT 

MIN TYPt MAX 

MIN TYPt MAX 

V|K 

Vcc = 4.5 V, l| = — 18 mA 

-1.2 

-1.2 

V 

VOH 

Vcc = 4.75 V, Iqh = -1 mA 


2.7 

V 

Vcc = V, lOH ~ “3 mA 

2.4 3.4 

2.4 3.4 

Vcc = 4.5 V, Iqh = - 1 2 mA 

2 

2 

Vcc = 4.75 V, Iqh = ~ 1 5 mA 


2 

VOL 

V C c = 4.5 V, l 0 L = 48 mA 

0.55 

0.55 

V 

Vcc = 4.75 V, Iol = 64 mA 


0.55 

'OZH 

Vcc = 6.5 V, V 0 = 2.7 V 

50 

50 

U A 

'OZL 

V C c = 5.5 V, Vq = 0.4 V 

-50 

-50 

PA 

l| 

V C c = 5.5 V, V| = 7 V 

0.1 

0.1 

mA 

'IH 

V C c = 5.5 V, V, = 2.7 V 

20 

20 

M A 

'IL 

Vcc = 5.5 V, V| = 0.4 V 

-0.3 

-0.3 

mA 

Iq5 

V C c = 5.5 V, V 0 = 2.25 V 

-115 

-115 

mA 

'cc 

'AS240 

V C c = 5.5 V 

Outputs high 

11 

1 1 

mA 

Outputs low 

47 

47 

Outputs disabled 

23 

23 

'AS241 

Outputs high 

12 

12 

Outputs low 

53 

53 

Outputs disabled 

33 

33 


tAll typical values are at Vqq = 5 V, = 25 °C. 

§The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, Iqs- 
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TYPES SN54AS240, SN54AS241, SN74AS240, SN74AS241 
OCTAL BUFFERS AND LINE DRIVERS WITH 3-STATE OUTPUTS 


'AS240 switching characteristics {see note 1) 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

Vqc = 4.5 V to 5.5 V, 

C L = 50 pF, 

R1 = 500 Q, 

R2 = 500 Q, 

Ta = MIN to MAX 

UNIT 

SN54AS240 

SN74AS240 

MIN TYPt MAX 

MIN TYPt MAX 

tPLH 

A 

y 

3.5 

3.5 

ns 

tPHL 

3.5 

3.5 

tPZH 

G 

Y 

6 

6 

ns 

tpZL 

7 

7 

tPHZ 

G 

V 

4 

4 

ns 

<PLZ 

8 

8 


'AS241 switching characteristics (see note 1) 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

Vcc = 4.5 V to 5.5 V, 

C L = 50 pF, 

R1 = 500 Q, 

R2 = 500 Q, 

T a = MIN to MAX 

UNIT 

SN54AS241 

SN74AS241 

MIN TYPt MAX 

MIN TYPt MAX 

tPLH 

A 

Y 

4 

4 

ns 

tPHL 

4 

4 

tpZH 

1G 

Y 

6 

6 

ns 

tpZL 

7 

7 

<PHZ 

1G 

Y 

4 

4 

ns 

tPLZ 

8 

8 

tPZH 

2G 

Y 

7 

7 

ns 

tpZL 

8 

8 

tPHZ 

2G 

Y 

6 

6 

ns 

tPLZ 

9 

9 


t All typical values are at V^c = 5 V, T/^ = 25 °C. 

NOTE 1: For load circuit and voltage waveforms, see page 1-1 2. 
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TYPES SN54ALS242, SN54AL3243, SN54AS242, SN54AS243 
SN74ALS242, SN74ALS243, SN74AS242, SN74AS243 
QUADRUPLE BUS TRANSCEIVERS WITH 3-STATE OUTPUTS 

D2661, DECEMBER 1982 


• 2-Way Asynchronous Communication Between Data 
Buses 

• P-N-P Inputs Reduce Loading 

• Dependable Texas Instruments Quality and Reliability 


description 

These four-data-line transceivers are designed for asynchronous 
two-way communications between data buses. The SN74' 
devices can be used to drive terminated lines down to 1 33 ohms. 

The -1 versions of the SN74ALS' parts are identical to the 
standard versions except that the recommended maximum Iol is 
increased to 48 milliamperes. There are no -1 versions of the 
SN54ALS' parts. 

The SN54' family is characterized for operation over the full 
military temperature range of -55°C to 125°C. The SN74' 
family is characterized for operation from 0 °C to 70 °C. 


logic symbol 

'ALS242, 'AS242 


■ALS243,'AS243 



GBA 

GAB 

B1 A1 

B2 A2 

B3 A3 

B4 A4 


B1 

B2 

B3 

B4 



SN54' . . . J PACKAGE 
SN74’ . . . N PACKAGE 
(TOP VIEW) 


GAB C 

TT 

Jl4 

3 vcc 

NCC 

2 

13 

3 GBA 

AlC 

3 

12 

3 NC 

A2 C 

4 

11 

3 B1 

A3 E 

5 

10 

D B2 

A4 C 

6 

9 

3 B3 

GND C 

7 

8 

3 B4 


SN54' . . . FH PACKAGE 
SN74' . . . FN PACKAGE 
(TOP VIEW) 


co a < 
a < o a m 
2 id z > u 



NC — No Internal connection 


logic diagrams (positive logic) 



FUNCTION TABLE 


| INPUTS 

'ALS242 

'ALS243 

GAB 

GBA 

'AS242 

'AS243 

L 

L 

A to B 

A to B 

H 

H 

B to A 

B to A 

H 

L 

Isolation 

Isolation 

L 

H 

Latch A and B 

(A = B) 

Latch A and B 

(A = B) 


-164 
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TYPES SN54ALS242, SN54ALS243, SN74ALS242, SN74ALS243 
QUADRUPLE BUS TRANSCEIVERS WITH 3-STATE OUTPUTS 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, Vcc.7 V 

Input voltage: All inputs .. . . 7 V 

I/O ports .5.5V 

Operating free-air temperature range: SN54ALS242, SN54ALS243 . — 55°Cto125°C 

SN74ALS242, SN74ALS243 . 0°Cto70°C 

Storage temperature range. -65°Cto150°C 

recommended operating conditions 


recommended operating conditions 



SN54ALS242 

SN54ALS243 

SN74ALS242 

SN74ALS243 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

Vcc Supply voltage 

4.5 5 5.5 

4.5 5 5.5 

V 

Viu High-level input voltage 

2 

2 

V 

V 11 Low-level input voltage 

0.8 

0.8 

V 

1 q|_| High-level output current 

- 12 


mA 


-15 

IqI_ Low-level output current 

12 


mA 


24 


48* 

T a Operating free-air temperature 

-55 125 

0 70 

°C 


tThe extended limits apply only if Vqq is maintained between 4.75 V and 5.25 V. 
The 48-mA limit applies for the SN74ALS242-1 and SN74ALS243-1 only. 


electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


PARAMETER 

TEST CONDITIONS 

SN54ALS242 

SN54ALS243 

SN74ALS242 

SN74ALS243 

UNIT 

MIN TYPt MAX 

MIN TYPt MAX 

V|K 

Vcc = 4.5 V, l| = -18 mA 

-1.5 

-1.5 

V 

v OH 

Vcc = 4.5 V, Iqh - “3 mA 

2.4 3.2 

2.4 3.2 

V 

V C C = 4.5 V, Ioh = -12 mA 

2 


V CC = 4.5 V, lOH = ~ 1 5 mA 


2 

VOL 

Vcc = 4.5 V, lOL =12 mA 

0.25 0.4 

0.25 0.4 

V 

Vcc = 4.5 V, Iql = 24 mA 

(lOL = 48 mA for -1 versions) 


0.35 0.5 

'1 

Control inputs 

V C C = 5.5 V, V| = 7 V 

0.1 

0.1 

mA 

A or B ports 

Vcc = 5.5 V, V| = 5.5 V 

0.1 

0.1 

l|H 

Control inputs 

V C c = 5.5 V, V| = 2.7 V 

20 

20 

pA 

A or B portsA 

20 

20 

IlL 

Control inputs 

Vcc = 5.5 V, Vi = 0.4 V 

-0.1 

-0.1 

mA 

A or B portsA 

-0.1 

-0.1 

l 0 5 

V C c = 5.5 V, Vo = 2.25 V 

-30 -112 

-30 -112 

mA 

'cc 

'ALS242 

Vcc = 5.5 V 

Outputs high 

10 20 

10 20 

mA 

Outputs low 

14 26 

14 26 

Outputs disabled 

15 27 

15 27 

'ALS243 

Outputs high 

15 25 

15 25 

Outputs low 

20 30 

20 30 

Outputs disabled 

21 32 

21 32 


4All typical values are at Vcc = 5 V, = 25 °C. 

§The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, Iqs- 
AFor I/O ports, the parameters l|^ and Ijl include the off-state output current. 
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TYPES SN54AS242, SN54AS243, SN74AS242, SN74AS243 
QUADRUPLE BUS TRANSCEIVERS WITH 3-STATE OUTPUTS 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, Vcc.7 V 

Input voltage: All inputs .7 V 

I/O ports .5.5V 

Operating free-air temperature range: SN54AS242, SN54AS243 . -55°Cto125°C 

SN74AS242, SNI74AS243 . 0°Cto70°C 

Storage temperature range. -65°Cto150°C 


recommended operating conditions 



SN54AS242 

SN54AS243 

SN74AS242 

SN74AS243 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

Vcc Supply voltage 

4.5 5 5.5 

4.5 5 5.5 

V 

V|h High-level input voltage 

2 

2 

V 

V||_ Low-level input voltage 

0.8 

0.8 

V 

lOH High-level output current 

-12 

- 12 

mA 


- 1 5T 

Iql Low-level output current 

48 

48 

mA 


64f 

Ta Operating free-air temperature 

-55 125 

0 70 

°C 


tThe extended limits apply only if Vqq is maintained between 4.75 V and 5.25 V. 


electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


PARAMETER 

TEST CONDITIONS 

SN54AS242 

SN54AS243 

SN74AS242 

SN74AS243 

UNIT 

MIN TYPt MAX 

MIN TYPt MAX 

V|K 

Vcc = 4.5 V, l| = -18 mA 

-1.2 

-1.2 

V 

v OH 

Vcc = 4.5 V, lOH = “3 mA 

2.4 3.4 

2.4 3.4 

V 

V C c = 4.5 V, Ioh = “12 mA 

2 

2 

Vcc = 4.75 V, Ioh = -15 mA 


2 

Vcc = 4.5 V, lOL = 48 mA 

0.55 

0.55 

V 0L 

Vcc = 4.75 V, Iql = 64 mA 


0.55 

V 

l| 

Control inputs 

Vcc “ 5.5 V, V| = 7 V 

0.1 

0.1 

mA 

A or B ports 

Vcc = 5.5 V, V| = 5.5 V 

0.1 

0.1 

'lH 

Control inputs 

Vcc = 5.5 V, V| = 2,7 V 

20 

20 

pA 

A or B portsA 



l|L 

Control inputs 

Vcc » 5.5 V, V, « 0.4 V 

-0.1 

-0.1 

mA 

A or B portsA 

-0.1 

-0.1 

l 0 § 

VCC = 5.5 V, Vq = 2.26 V 

-115 

-115 

mA 

'cc 

'AS242 

V CC = 5.5 V 

Outputs high 

18 

18 

mA 

Outputs low 

36 

36 

Outputs disabled 

24 

24 

‘AS243 

Outputs high 

22 

22 

Outputs low 

43 

43 

Outputs disabled 

33 

33 


tAll typical values are at Vqq = 5 V, = 25 °C. 

§The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, Ipg. 
AFor I/O ports, the parameters I|h and l||_ include the off-state output current. 


Additional information on these products can be obtained from the factory as it becomes available. 
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TYPES SN54AS242, SN54AS243, SN74AS242, SN74AS243 
QUADRUPLE BUS TRANSCEIVERS WITH 3-STATE OUTPUTS 


'AS242 switching characteristics (see note 1) 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

Vcc = 4.5 V to 5.5 V, 

Cl = 50 pF, 

R1 = 500 Q, 

R2 = 500 Q, 

T A = MIN to MAX 

UNIT 

SN54AS242 

SN74AS242 

MIN TYPi MAX 

MIN TYPi MAX 

t PLH 

A or B 

B or A 

4 

4 

ns 

t PHL 

4 

4 

tPZH 

GAB 

B 

6 

6 

ns 

t PZL 

7 

7 

t PHZ 

GAB 

B 

4 

4 

ns 

tpLZ 

8 

8 

tPZL 

GBA 

A 

7 

7 

ns 

tPZL 

8 

8 

tPHZ 

GBA 

A 

6 

6 

ns 

tPLZ 

9 

9 


'AS243 switching characteristics (see note 1) 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

Vcc = 4 5 v to 5 5 v > 

C L = 50 pF. 

R1 = 500 Q, 

R2 = 500 Q, 

T a = MIN to MAX 

UNIT 

SN54AS243 

SN74AS243 

MIN TYPi MAX 

MIN TYPi MAX 

tPLH 

A or B 

B or A 

3.5 

3.5 

ns 

tPHL 

3.5 

3.5 

tpZH 

GAB 

B 

7 

7 

ns 

tPZL 

8 

8 

tPHZ 

GAB 

B 

6 

6 

ns 

tPLZ 

9 

9 

tpZH 

GBA 

A 

7 

7 

ns 

tpzi 

8 

8 

tPHZ 

GBA 

A 

6 

6 

ns 

tPLZ 

9 

9 


tAll typical values are at Vcc — 5 V, T/^ = 25 °C. 

NOTE 1: For load circuit and voltage waveforms, see page 1-12. 


Additional information on these products can be obtained from the factory as it becomes available. 
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TYPES SN54ALS244, SN54AS244, SN74ALS244, SN74AS244 
OCTAL BUFFERS AND LINE DRIVERS WITH 3-STATE OUTPUTS 

D2661, DECEMBER 1982 


( • 3-State Outputs Drive Bus Lines or Buffer Memory 
Address Registers 

• P-N-P Inputs Reduce DC Loading 

• Package Options Include Both Plastic and Ceramic 
Chip Carriers in Addition to Plastic and Ceramic DIPs 

• Dependable Texas Instruments Quality and Reliability 
description 

These octal buffers and line drivers are designed specifically to 
improve both the performance and density of three-state 
memory address drivers, clock drivers, and bus-oriented 
receivers and transmitters. Taken together with the 'ALS240, 
'ALS241, 'AS240, and 'AS241, these devices provide the 
choice of selected combinations of inverting outputs, symmetrical 
G (active-low input control) inputs, and complementary G and G 
inputs. 


SN54ALS244, SN54AS244 . . . JPACKAGE 
SN74ALS244, SN74AS244 . . . NPACKAGE 
(TOP VIEW) 


1 G C 

7T 

J20 

H vcc 

1A1 C 

2 

19 

3 2G 

2Y4 C 

3 

18 

n iyi 

1A2 C 

4 

17 

3 2A4 

2Y3 C 

5 

16 

J 1Y2 

1 A3 C 

6 

15 

3 2A3 

2Y2 C 

7 

14 

3 1Y3 

1A4 C 

8 

13 

3 2A2 

2Y1 Z 

9 

12 

3 1Y4 

GND C 

10 

11 

3 2A1 


SN54ALS244, SN54AS244 . . . FH PACKAGE 
SN74ALS244. SN74AS244 . . . FN PACKAGE 
(TOP VIEW) 


The -1 version of the SN74ALS244 is identical to the standard 
version except that the recommended maximum loL is increased 
to 48 milliamperes. There is no -1 version of the SN54ALS244. 

The SN54ALS244 and SN54AS244 are characterized for 
operation over the full military temperature range of - 55 °C to 
1 25 °C. The SN74ALS244 and SN74AS244 are characterized 
for operation from 0°C to 70 °C. 

logic diagram (positive logic) 
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TYPES SN54ALS244, SN74ALS244 

OCTAL BUFFERS AND LINE DRIVERS WITH 3-STATE OUTPUTS 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, Vcc .7 V 

Input voltage.7 V 

Voltage applied to a disabled 3-state output.5.5 V 

Operating free-air temperature range: SN54ALS244 . -55°Cto125°C 

SN74ALS244 . 0°Cto70°C 

Storage temperature range. - 65 °C to 1 50 °C 


recommended operating conditions 



SN54ALS244 

SN74ALS244 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

Vcc Supply voltage 

4.5 5 5.5 

4.5 5 5.5 

V 

V|h High-level input voltage 

2 

2 

V 

V|l Low-level input voltage 

0.8 

0.8 

V 

lOH High-level output current 

-12 


mA 


-15 

lOL Low-level output current 

12 


mA 


24 


48* 

Ta Operating free-air temperature 

-55 125 

0 70 

°C 


tThe extended limits apply only if Vcc iS maintained between 4.75 V and 5.25 V. 
The 48-mA limit applies for the SN74ALS244-1 only. 


electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


PARAMETER 

TEST CONDITIONS 

SN54ALS244 

SN74ALS244 

UNIT 

MIN TYPt MAX 

MIN TYPt MAX 

VlK 

Vcc = 4.5 V, l| = - 1 8 mA 

-1.5 

-1.5 

V 

v OH 

Vcc = 4.5 V, lOH = -3 mA 

2.4 3.2 

2.4 3.2 

V 

Vcc = 4.5 V, lOH = -12 mA 

2 


Vcc = 4.5 V Iqh = - 1 5 mA 


2 

VOL 

Vcc = 4.5 V, Iql = 12 mA 

0.25 0.4 

0.25 0.4 

V 

Vqc = 4.5 V Iql = 24 mA 

(Iql = 48 mA for -1 version) 


0.35 0.5 

'OZH 

V C c = 5.5 v - Vo = 2.7 V 

20 

20 

pA 

'OZL 

V C c = 5.5 V, V 0 = 0.4 V 

-20 

-20 

pA 

l| 

V C c = 5.5 V, V| = 7 V 

0.1 

0.1 

mA 

l|H 

V C c = 5.5 V, V| = 2.7 V 

20 

20 

pA 

l|L 

V C c = 5.5 V, V ( = 0.4 V 

-0.1 

-0.1 

mA 

!0§ 

V C C = 5.5 V, V 0 = 2.25 V 

-30 -112 

-30 -112 

mA 

'cc 

Vcc = 5.5 V 

Outputs high 

9 15 

9 15 

mA 

Outputs low 

1 5 26 

15 26 

Outputs disabled 

17 30 

17 30 


4 All typical values are at Vcc = 5 V, T/\ = 25 °C. 

§The output conditions have been chosen to produce a current that closely approximates one half of the true short-c'rcuit output current, Iq^. 
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TYPES SN54ALS244, SN74ALS244 
OCTAL BUFFERS AND LINE DRIVERS WITH 3-STATE OUTPUTS 


switching characteristics (see note 1) 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

Vcc = 4.5 V to 5.5 V, 

C L = 50 pF, 

R1 = 500 Q, 

R2 = 500 Q, 

T a = MIN to MAX 


SN54ALS244 

SN74ALS244 

MIN MAX 

MIN MAX 

t PLH 

A 

y 

3 14 

3 1 1 

ns 

tPHL 

3 13 

3 10 

l PZH 

G 

Y 

7 25 

7 21 

ns 

tpZL 

7 25 

7 21 

tPHZ 

G 

Y 

2 12 

2 10 

ns 

tPLZ 

3 18 

3 15 


NOTE 1: For load circuit and voltage waveforms, see page 1-12. 
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TYPES SN54AS244,SN74AS244 

OCTAL BUFFERS AND LINE DRIVERS WITH 3-STATE OUTPUTS 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, Vcq .7 V 

Input voltage.7 V 

Voltage applied to a disabled 3-state output.5.5 V 

Operating free-air temperature range: SN54AS244 . -55°Cto125°C 

SN74AS244 . 0°Cto70°C 

Storage temperature range. -65°Cto150°C 



recommended operating conditions 



SN54AS244 

SN74AS244 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

Vcc Supply voltage 

4.5 5 5.5 

4.5 5 5.5 

V 

V|(-| High-level input voltage 

2 

2 

V 

V|i_ Low-level input Voltage 

0.8 

0.8 

V 

IqH High-level output current 

-12 

-12 

mA 


— 151 

IqL Low-level output current 

48 

48 

mA 


64t 

Ta Operating free-air temperature 

-55 125 

0 70 

°C 


tThe extended limit applies only if Vqq is maintained between 4.75 V and 5.25 V. 


electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


PARAMETER 

TEST CONDITIONS 

SN54AS244 

SN74AS244 

UNIT 

MIN TYPt MAX 

MIN TYPt MAX 

V|K 

V c c = 4.5 V, l| = -18 mA 

-1.2 

-1.2 

V 

v OH 

V C c = 4.75 V, Ioh = -1 mA 


2.7 

V 

VcC = 4.5 V, lOH = “3 mA 

2.4 3.4 

2.4 3.4 

V C c = 4.5 V, Ioh = -12 mA 

2 

2 

Vcc = 4.75 V, lOH = - 1 5 mA 


2 

v OL 

VCC = 4.5 V, lOL = 48 mA 

0.55 

0.55 

V 

V CC = 4.75 V, Iql = 64 mA 


0.55 

'OZH 

V C C = 5.5 V, V 0 = 2.7 V 

50 

50 

pA 

'OZL 

V C C = 5.5 V, V 0 = 0.4 V 

-50 

-50 

pA 

l| 

V C c = 5.5 V, V| = 7 V 

0.1 

0.1 

mA 

l|H 

V C c = 5.5 V, V| = 2.7 V 

20 

20 

M A 

l|L 

V C c = 5.5 V, V| = 0.4 V 

-0.3 

-0.3 

mA 

<0 § 

V C C = 5.5 V, V 0 = 2.25 V 

-115 

-115 

mA 

'cc 

Vcc = 5.5 V 

Outputs high 

11 

11 

mA 

Outputs low 

52 

52 

Outputs disabled 

34 

34 


4All typical values are at Vqq = 5 V, = 25 °C. 

§The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, Iqs- 
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TYPES SN54AS244.SN74AS244 
OCTAL BUFFERS AND LINE DRIVERS WITH 3-STATE OUTPUTS 


switching characteristics (see note 1) 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

Vcc = 4.5 V to 5.5 V, 

C L = 50 pF, 

R1 = 500 Q, 

R2 = 500 Q, 

T a = MIN to MAX 

UNIT 

SN54AS244 

SN74AS244 

MIN TYPt MAX 

MIN TYPt MAX 

t PLH 

A 

Y 

4 

4 

ns 

t PHL 

4 

4 

tPZH 

G 

Y 

7 

7 

ns 

tpZL 

8 

8 

tPHZ 

G 

Y 

6 

6 

ns 

tPLZ 

9 

9 


TAN typical values are at Vqq = 5 V, = 25°C. 

NOTE 1: For load circuit and voltage waveforms, see page 1-12. 
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TYPES SN54ALS245, SN54AS245, SN74ALS245, SN74AS245 
OCTAL BUS TRANSCEIVERS WITH 3-STATE OUTPUTS 

D2661, DECEMBER 1982 


• 3-State Outputs Drive Bus Lines Directly 

• P-N-P Inputs Reduce Dc Loading 




I ® 'AS Version in Development. Data Will Be Provided As 
It Becomes Available. Contact the Factory for Latest 
Information 

• Package Options Include Both Plastic and Ceramic 
Chip Carriers in Addition to Plastic and Ceramic DIPs 

® Dependable Texas Instruments Quality and Reliability 
description 

These octal bus transceivers are designed for synchronous two- 
way communication between data buses. The control function 
implementation minimizes external timing requirements. 

The devices allow data transmission from the A bus to the B bus 
or from the B bus to the A bus depending upon the logic level at 
the direction control (DIR) input. The enable input (G) can be used 
to disable the device so that the buses are effectively isolated. 

The -1 version of the SN74ALS245 is identical to the standard 
version except that the recommended maximum Iol is increased 
to 48 milliamperes. There is no -1 version of the SN54ALS245. 

The SN54ALS245 is characterized for operation over the full 
military temperature range of -55°C to 125°C. The 
SN74ALS245 is characterized for operation from 0 °C to 70 °C. 


logic symbol 


SN54ALS245, SN54AS245 . . . J PACKAGE 
SN74ALS245, SN74AS245 . . . NPACKAGE 
(TOP VIEW) 


dirC 

TT 

J 20 

D vcc 

A1 c 

2 

19 

JG 

A2 C 

3 

18 

U B1 

A3 C 

4 

17 

U B2 

A4 L 

5 

16 

D B3 

A5 C 

6 

15 

U B4 

A6 C 

7 

14 

3 B5 

A7 Z 

8 

13 

D B6 

A8 C 

9 

12 

HB7 

gndC 

10 

11 

3B8 


SN54ALS245, SN54AS245 . . . FH PACKAGE 
SN74ALS245, SN74AS245 . . . FN PACKAGE 
(TOP VIEW) 



logic diagram (positive logic) 
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TYPES SN54ALS245, SN74ALS245 
OCTAL BUS TRANSCEIVERS WITH 3-STATE OUTPUTS 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, Vcc.7 V 

Input voltage: All inputs .7 V 

I/O ports .5.5 V 

Operating free-air temperature range: SN54ALS245 . -55°Cto125°C 

SN74ALS245 . 0°Cto70°C 

Storage temperature range. -65°Cto150°C 



recommended operating conditions 



SN54ALS245 

SN74ALS245 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

Vcc Supply voltage 

4.5 5 5.5 

4.5 5 5.5 

V 

V|n High-level input voltage 

2 

2 

V 

V 11 _ Low-level input voltage 

0.8 

0.8 

V 

lOH High-level output current 

-12 


mA 


-15 

lOL Low-level output current 

12 


mA 


24 


48 f 

Ta Operating free-air temperature 

-55 125 

o 

vl 

o 

°C 


tThe extended limits apply only if Vqq is maintained between 4.75 V and 5.25 V. 
The 48-mA limit applies for the SN74ALS245-1 only. 


electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


PARAMETER 

TEST CONDITIONS 

SN54ALS245 

SN74ALS245 


MIN TYPt MAX 

MIN TYPt MAX 

V| K 

Vcc = 4.5 V, l| = - 18 mA 

- 1.5 

- 1.5 


VOH 

Vcc = 4.5 V, Iqh = mA 

2.4 3.2 

BUI 


Vcc = 4.5 V, IqH = —12 mA 

2 


V CC = 4.5 V, lOH = _ 1 5 


2 

Vql 

Vcc = 4.5 V, !oL = 12 mA 

0.25 0.4 

0.25 0.4 


V C c = 4.5 V, Iol = 24 mA 

(Iql = 48 mA for -1 versions) 


0.35 0.5 

m 

Control inputs 

V C c = 5.5 V, V| = 7 V 

0.1 

0.1 


A or B ports 

V C c = 5.5 V, V| = 5.5 V 

0.1 

0.1 

>IH 

Control inputs 

V C c = 5.5 V, V| = 2.7 V 

20 

20 


A or B portsA 

20 

20 

hL 

Control inputs 

Vcc = 5.5 V, V| = 0.4 V 

-0.1 

-0.1 


A or B portsA 

-0.1 

-0.1 

io§ 

V C c = 5.5 V, V 0 = 2.25 V 

-30 -112 

-30 -112 


'cc 

Vcc = 5.5 V 

Outputs high 

00 

o 

00 

30 45 


Outputs low 

36 60 

CD 

00 

Outputs disabled 

38 63 

CO 

ID 

00 

00 


t All typical values are at Vcc ~ 5 V, = 25 °C. 

§The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, Iqs- 
AFor I/O ports, the parameters l||_| and l|i_ include the off-state output current. 
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TYPES SN54ALS245, SN74ALS245 

OCTAL BUS TRANSCEIVERS WITH 3-STATE OUTPUTS 


switching characteristics (see note 1) 






Vcc = 4.5 V to 5.5 V. 
C L = 50 pF, 

R1 = 500 Q, 



PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 


R2 = 500 Q, 

T A = MIN to MAX 


UNIT 




SN54ALS245 

SN74ALS245 





MIN 

MAX 

MIN 

MAX 


l PLH 

A or B 

B or A 

3 

15 

3 

10 

ns 

tpHL 

3 

13 

3 

10 

t PZH 


A or B 

7 

25 

8 

20 

ns 

l PZL 


10 

30 

10 

26 

tPHZ 


A or B 

3 

18 

3 

16 


tPLZ 


4 

20 

4 

18 



NOTE 1: For load circuit and voltage waveforms, see page 1-12. 
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TYPES SN54ALS251, SN54AS251, SN74ALS251, SN74AS251 
DATA SELECTORS/MULTIPLEXERS WITH 3-STATE OUTPUTS 

D2661, APRIL 1982 


Three-State Versions of 'ALS151 and 'AS151 

Three-State Outputs Interface Directly with System 
Bus 


SN54ALS251, SN54AS251 . . . JPACKAGE 
SN74ALS251, SN74AS251 . . . NPACKAGE 
(TOP VIEW) 


Performs Parallel-to-Serial Conversion 

Complementary Outputs Provide True and Inverted 
Data 

Fully Compatible with Most TTL Circuits 

Package Options Include Both Plastic and Ceramic 
Chip Carriers in Addition to Plastic and Ceramic DIPs 

Dependable Texas Instruments Quality and Reliability 


D3 c 

TuTe 

D2 C 

2 15 

D1 C 

3 14 

DO £ 

4 13 

VC 

5 12 

w C 

6 11 

GC 

7 10 

GND C 

8 9 


HD7 

:a 
D B 
Dc 


description 

These data selectors/multiplexers contain full binary decoding to 
select one-of-eight data sources and feature strobe-controlled 
complementary three-state outputs. 

The three-state outputs can interface with and drive data lines of 
bus-organized systems. With all but one of the common outputs 
disabled (at a high-impedance state), the low-impedance of the 
single enabled output will drive the bus line to a high or low logic 
level. Both outputs are controlled by the strobe (G). The outputs 
are disabled when G is high. 

The SN54ALS251 and SN54AS251 are characterized for 
operation over the full military temperature range of -55°C to 
1 25°C. The SN74ALS251 and SN74AS251 are characterized 
for operation from 0°C to 70 °C. 


SN54ALS251, SN54AS251 . . . FH PACKAGE 
SN74ALS251, SN74AS251 . . . FN PACKAGE 
(TOP VIEW) 


U 

cmcoULW 
Q Q Z > O 



O 


NC — No internal connection. 


FUNCTION TABLE 


INPUTS 

OUTPUTS 

SELECT 

STROBE 


W 

C 

B 

A 

G 


X 

X 

X 

H 

Z 

Z 

L 

L 

L 

L 

DO 

DO 

L 

L 

H 

L 

01 

D1 

L 

H 

L 

L 

D2 

D2 

L 

H 

H 

L 

D3 

D3 

H 

L 

L 

L 

D4 

D4 

H 

L 

H 

L 

D5 

D5 

H 

H 

L 

L 

D6 

D6 

H 

H 

H 

L 

D7 

D7 


DO, D1 . . . D7 = the level of the respective D input 


logic symbol 



Pin numbers shown are for J and N packages. 


Copyright © 1 982 by Texas Instruments Incorporated. 
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TYPES SN54ALS251, SN54AS251, SN74ALS251, SN74AS251 
DATA SELECTORS/MULTIPLEXERS WITH 3-STATE OUTPUTS 


logic diagram (positive logic) 



Pin numbers shown are for J and N packages. 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, Vqc .7 V 

Input voltage.7 V 

Voltage applied to a disabled 3-state output.5.5 V 

Operating free-air temperature range: SN54ALS251, SN54AS251 . - 55 °C to 1 25 °C 

SN74ALS251, SN74AS251 .0°Cto70°C 

Storage temperature range. -65°Cto150°C 
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TYPES SN54ALS251, SN74ALS251 
DATA SELECTORS/MULTIPLEXERS WITH 3-STATE OUTPUTS 


recommended operating conditions 



SN54ALS251 

SN74ALS251 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

Vcc Supply voltage 

4.5 5 5.5 

4.5 5 5.5 

V 

V|h High-level input voltage 

2 

2 

V 

V|i_ Low-level input voltage 

0.8 

0.8 

V 

lOH High-level output current 

-1 


mA 


-2.6 

lOL Low-level output current 

12 


mA 


24 

Ta Operating free-air temperature 

-55 125 

0 70 

°C 


electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


PARAMETER 

TEST CONDITIONS 

SN54ALS251 

SN74ALS251 

UNIT 

MIN TYPt MAX 

MIN TYPt MAX 

V|K 

Vcc = 4.5 V, l| = —18 mA 

- 1.5 

-1.5 

V 

v OH 

Vqc = 4.5 V, Iqh = - 1 mA 

2.4 3.3 


V 

VqC = 4.5 V Iq|_| = -2.6 mA 


2.4 3.2 

VOL 

Vcc = 4.5 V, Iql =12 mA 

. 0.25 0.4 

0.25 0.4 

V 

Vcc = 4.5 V | 0! _ = 24 mA 


0.35 0.5 

'OZH 

V C c = 5.5 V, Vq = 2.7 V 

20 

20 

pA 

'OZL 

V C c = 5.5 V, V 0 = 0.4 V 

-20 

-20 

pA 

l| 

A, B, C 

V C C = 5.5 V, V| = 7 V 

0.2 

0.2 

mA 

All others 

0.1 

0.1 

IlH 

A, B, C 

Vcc = 5.5 V, V| = 2.7 V 

40 

40 

PA 

All others 

20 

20 

'IL 

A, B, C 

V C c = 5.5 V, V| = 0.4 V 

-0.2 

-0.2 

mA 

All others 

-0.1 

-0.1 

io§ 

V C c = 5.5 V, Vo = 2.25 V 

-30 -112 

-30 -112 

mA 

'cc 

Vcc = 5.5 V, Inputs at 4.5 V 

7.5 

7.5 

mA 


tAII typical values are at Vqq = 5 V, = 25 °C. 

§The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, Iqs- 


ADVANCE INFORMATION 
This page contains information on a new 
product. Specifications are subject to 
change without notice. 
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TYPES SNS4ALS251, SN74ALS251 

DATA SELECTORS/MULTIPLEXERS WITH 3-STATE OUTPUTS 


switching characteristics (see note 1) 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

v cc = 4.5 V to 6.5 V, 

Cl = BO pF, 

R1 = 600 Q, 

R2 = 500 Q, 

Ta = MIN to MAX 

UNIT 

SN54ALS251 

SN74ALS251 

MIN TYP* MAX 

MIN TYPt MAX 

tPLH 

A, B, or C 

V 

7.5 

7.5 

ns 

tPHL 

10.5 

10.5 

*PLH 

A, B, or C 

W 

10.5 

10.5 

ns 

tpHL 

9.5 

9.5 

tPLH 

Any D 

Y 

4 

4 

ns 

tPHL 

6 

6 

tPLH 

Any D 

W 

6 

6 

ns 

tPHL 

6 

6 

tpZH 

G 

Y 

4 

4 

ns 

IPZL 

5 

5 

tpZH 

G 

W 

4 

4 

ns 

tpZL 

5 

5 

fpHZ 

G 

Y 

3.5 

3.5 

ns 

tPLZ 

5 

5 

tPHZ 

G 

W 

3.5 

3.5 

ns 

tPLZ 

5 

5 


t All typical values are at Vqq = 5 V, = 25 °C. 

NOTE 1: For load circuit and voltage waveforms, see page 1-12. 
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TYPES SN54AS251, SN74AS251 
DATA SELECTORS/MULTIPLEXERS WITH 3-STATE OUTPUTS 


recommended operating conditions 



SN54AS251 

SN74AS251 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

Vcc Supply voltage 

4.5 5 5.5 

4.5 5 5.5 

V 

V||-| High-level input voltage 

2 

2 

V 

V|L Low-level input voltage 

0.8 

0.8 

V 

lOH High-level output current 

-12 

-12 

mA 


— 1 5t 

Iql Low-level output current 

32 

32 

mA 


48t 

Ta Operating free-air temperature 

-55 125 

0 70 

°C 


tThe extended limits apply only if is maintained between 4.75 V and 5.25 V. 


electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


PARAMETER 

TEST CONDITIONS 

SN54AS251 

SN74AS251 

UNIT 

MIN TYPt MAX 

MIN TYPt MAX 

VlK 

Vcc = 4.5 V, l| = - 18 mA 

-1.2 

-1.2 

V 

VOH 

Vcc = 4.5 V, lOH = - 1 2 mA 

2.4 3.2 

2.4 3.2 

V 

VCC = 4.75 V, lOH = - 1 5 mA 


2.4 3.3 

VOL 

VCC = 4.5 V, Iql = 32 mA 

0.25 0.5 

0.25 0.5 

V 

V C c = 4.75 V, l 0L = 48 mA 


0.35 0.5 

'OZH 

V C C = 3.5 V, Vo = 2.7 V 

50 

50 

mA 

'OZL 

V C c = 5.5 V, Vq = 0.4 V 

-50 

-50 

mA 

l| 

Vcc = 5.5 V, V| = 7 V 

0.1 

0.1 

mA 

IlH 

V C c = 5.5 V, V| = 2.7 V 

20 

20 

PA 

hL 

V C C = 5.5 V, V| = 0.4 V 

-0.3 

-0.3 

mA 

lO* 

V C c = 5.5 V, Vo = 2.25 V 

-30 -112 

-30 -112 

mA 

'cc 

V CC = 5.5 V 

28 

28 

mA 


JAM typical values are at Vcc = 5 V, Ta = 25°C. 

§The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, Iqs- 
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TYPES SRI54AS251, SN74AS251 

DATA SELECTORS/MULTIPLEXERS WITH 3-STATE OUTPUTS 


switching characteristics (see note 1) 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

Vcc = 6 V, 

Cl = 15 pF, 

R1 = Boon, 

R2 = 500 n, 

T A = 25 °C 

Vcc = 4.5 V to 5.5 V, 

Cl = 50 pF, 

R1 = 500 D, 

R2 = 500 n, 

Ta = MIN to MAX 

UNIT 

’AS251 

SN54AS251 

SN74AS251 

TYPi 

MIN TYPt MAX 

MIN TYPt MAX 

tPLH 

A, B, or C 

Y 


5 

5 

ns 

tPHL 


5 

5 

tPLH 

A, B, or C 

W 


4.5 

4.5 

ns 

tPHL 


4.5 

4.5 

tPLH 

Any D 

Y 


3 

3 

ns 

tPHL 


4 

4 

tPLH 

Any D 

W 


3 

3 

ns 

tPHL 


2.5 

2.5 

tpZH 

G 

Y 


5 

5 

ns 

tpZL 


6 

6 

tpZH 

G 

w 


5 

5 

ns 

fRZL 


6 

6 

t PHZ 

G 

Y 


3 

3 


tPLZ 


4 

4 

tPHZ 

G 

W 


3 

3 

ns 

tPLZ 


4 

4 


t All typical values are at Vqq = 5 V, = 25 °C. 

NOTE 1: For load circuit and voltage waveforms, see page 1-12. 


Additional information on these products can be obtained from the factory as it becomes available. 
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TYPES SN54ALS253, SN54AS253, SN74ALS253, SN74AS253 
DUAL 4-LINE TO 1-LINE DATA SELECTORS/MULTIPLEXERS 

WITH 3-STATE OUTPUTS 

D2661, APRIL 1982 


Three-State Versions of 'ALS153 and 'AS153 
Permits Multiplexing from N Lines to 1 Line 
Performs Parallel-to-Serial Conversion 
Fully Compatible with Most TTL Circuits 

• Package Options Include Both Plastic and Ceramic 
Chip Carriers in Addition to Plastic and Ceramic DIPs 

o Dependable Texas Instruments Quality and Reliability 
description 

Each of these data selectors/multiplexers contains inverters and 


SN54ALS253, SN54AS253 . . . J PACKAGE 
SN74ALS253, SN74AS253 . . . NPACKAGE 
(TOP VIEW) 


igC 

1 

LJl6 

Gvcc 

bG 

2 

15 
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1C3C 

3 

14 

:a 

1C2G 

4 

13 

J 2C3 

ici e 

5 

12 

G 202 

icoE 

6 

11 

J 2C1 

1YE 

7 

10 

5 2C0 

GNDE 

8 

9 

J 2Y 


drivers to supply full binary decoding data selection to the AND- 
OR gates. Separate output control inputs are provided for each of 
the two four-line sections. 

The three-state outputs can interface with and drive data lines of 
bus-organized systems. With all but one of the common outputs 
disabled (at a high-impedance state) the low-impedance of the 
single enabled output will drive the bus line to a high or low logic 
level. Each output has its own strobe (G). The output is disabled 
when its strobe is high. 

The SN54ALS253 and SN54AS253 are characterized for 
operation over the full military temperature range of — 55 °C to 
125°C. The SN74ALS253 and SN74AS253 are characterized 
for operation from 0°C to 70 °C. 


SN54ALS253, SN54AS253 . . . FH PACKAGE 
SN74ALS253, SN74AS253 . . . FN PACKAGE 
(TOP VIEW) 
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NC —No internal connection 


FUNCTION TABLE 


SELECT 

INPUTS 

DATA INPUTS 

OUTPUT 

CONTROL 

OUTPUT 

B 

A 

CO 

Cl 

C2 

C3 

G 

Y 

X 

X 

X 

X 

X 

X 

H 

z 

L 

L 

L 

X 

X 

X 

L 

L 

L 

L 

H 

X 

X 

X 

L 

H 

L 

H 

X 

L 

X 

X 

L 

L 

L 

H 

X 

H 

X 

X 

L 

H 

H 

L 

X 

X 

L 

X 

L 

L 

H 

L 

X 

X 

H 

X 

L 

H 

H 

H 

X 

X 

X 

L 

L 

L 

H 

H 

X 

X 

X 

H 

L 

H 


Address inputs A and B are common to both sections. 


logic symbol 


A 

B 


1G 
ICO 
1C1 
1C2 
1C3 
25 
2 CO 
2C1 
2C2 
2C3 


(14) 

S r 

(2) 

(D 

MUX 

EN 

0 

(6) 

(5) 

(4) 

2 

3 

(3) 

(15) 


(10) 

(11) 

(12) 


(13) 



1Y 


2Y 


Pin numbers shown are for J and N packages. 
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TYPES SN54ALS253, SN54AS253, SN74ALS253, SN/4AS2b3 
DUAL 4-LINE TO 1-LINE DATA SELECTORS/MULTIPLEXERS 
WITH 3-STATE OUTPUTS 


logic diagram (positive logic) 



Pin numbers shown are for J and N packages. 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, Vcq .7 V 

Input voltage.7 V 

Voltage applied to a disabled 3-state output.5.5V 

Operating free-air temperature range: SN54ALS253, SN54AS253 . - 55 °C to 1 25 °C 

SN74ALS253, SN74AS253 .. 0°Cto70°C 

Storage temperature range. - 65 °C to 1 50 °C 
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TYPES SN54ALS253, SN74ALS253 
DUAL 4-LINE TO MINE DATA SELECTORS/MULTIPLEXERS 

WITH 3-STATE OUTPUTS 


recommended operating conditions 



SN54ALS253 

SN74ALS253 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

Vcc Supply voltage 

4.5 5 5.5 

4.5 5 5.5 

V 

V|h High-level input voltage 

2 

2 

V 

V|(_ Low-level input voltage 

0.8 

0.8 

V 

'OH High-level output current 

- 1 


mA 


-2.6 

lOL Low-level output current 

12 


mA 


24 

T/y Operating free-air temperature 

-55 125 

o 

r-N 

o 

°C 


electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


PARAMETER 

TEST CONDITIONS 

SN54ALS253 

SN74ALS253 

UNIT 

MIN TYPt MAX 

MIN TYPt MAX 

V|K 

V C C = 4.5 V, l| = - 18 mA 

-1.5 

-1.5 

V 

v OH 

VcC = A.5 V, lOH = -1 mA 

2.4 3.3 


V 

VCC = 4-5 V Iqh = -2.6 mA 


2.4 3.2 

v OL 

V CC = 4.5 V, l 0L = 12 mA 

0.25 0.4 

0.25 0.4 

V 

V CC = 4.5 V Iqi_ = 24 mA 


0.35 0.5 

'OZH 

Vcc = 5.5 V, V 0 = 2.7 V 

20 

20 

pA 

'OZL 

V C C = 5.5 V, V 0 = 0.4 V 

-20 

-20 

pA 

'1 

A, B 

V C c = 5.5 V, V| = 7 V 

0.2 

0.2 

mA 

All others 

0.1 

0.1 

l lH 

A, B 

V C c = 5.5 V, V| = 2.7 V 

40 

40 

pA 

All others 

20 

20 

'IL 

A, B 

Vcc = 5.5 V, V| = 0.4 V 

-0.2 

-0.2 

mA 

All others 

-0.1 

-0.1 

•o 5 

V C c = 5.5 V, V 0 = 2.25 V 

-30 -112 

-30 -112 

mA 

'cc 

V CC = 5.5 V 

Outputs high 

5 

5 

mA 

Outputs low 

6.4 

6.4 

Outputs disabled 

7.6 

7.6 


tAll typical values are at Vqq - 5 V, T^ = 25°C. 

§The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, Iqs- 

switching characteristics (see note 1) 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

Vqc = 4.5 V to 5.5 V, 

Cl = 50 pF, 

R1 = 500 Q, 

R2 = 500 Q, 

T A = MIN to MAX 

UNIT 

SN54ALS253 

SN74ALS253 

MIN TYPt MAX 

MIN TYPt MAX 

tPLH 

A or B 

Any Y 

7.5 

7.5 

ns 

tPHL 

9 

9 

tPLH 

Data (Any C) 

Any Y 

4 

4 

ns 

tPHL 

6 

6 

tPZH 

G 

Any Y 

4 

4 

ns 

tpZL 

5 

5 

tPHZ 

G 

Any Y 

4 

4 

ns 

tPLZ 

5 

5 


iAll typical values are at Vqq = 5 V, T/^ = 25 °C. 

NOTE 1: For load circuit and voltage waveforms, see page 1-12. 
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TYPES SnSS4AS2bj, ari/<»H52a3 


DUAL 4-LINE TO 1-LINE DATA SELECTORS/MULTIPLEXERS 
WITH 3-STATE OUTPUTS 


recommended operating conditions 



SN54AS253 

SN74AS253 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

Vcc Supply voltage 

4.5 5 5.5 

4.5 5 5.5 

V 

V|h High-level input voltage 

2 

2 

V 

V|l Low-level input voltage 

0.8 

0.8 

V 

lOH High-level output current 

-12 

-12 

mA 


— 1 51 

lOL Low-level output current 

32 

32 

mA 


48t 

Ta Operating free-air temperature 

-55 125 

0 70 

°C 


tThe extended limits apply only if Vqq is maintained between 4.75 V and 5.25 V. 


electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


PARAMETER 

TEST CONDITIONS 

SN54AS253 

SN74AS253 

UNIT 

MIN TYPt MAX 

MIN TYPt MAX 

V|K 

V CC = 4.5 V, l| = - 18 mA 

-1.2 

-1.2 

V 

VOH 

Vcc = 4.5 V, IgH = -12 mA 

2.4 3.2 

2.4 3.2 

V 

V cc = 4.75 V, l 0 H = -15 mA 


2.4 3.2 

VOL 

V CC = 4.5 V, l 0L = 32 mA 

0.25 0.5 

0.25 0.5 

V 

Vcc = 4.75 V, IqL ~ 48 mA 


0.35 0.5 

'OZH 

V CC = 5.5 V, Vo = 2.7 V 

50 

50 

P A 

>OZL 

V C c = 5.5 V, V 0 = 0.4 V 

-50 

-50 

pA 

l| 

A, B 

V C C = 5.5 V, V| = 7 V 

0.2 

0.2 

mA 

All others 

0.1 

0.1 

IlH 

A, B 

Vcc = 5.5 V, V| = 2.7 V 

40 

40 

pA 

All others 

20 

20 

IlL 

A, B 

V C C = 5.5 V, V| = 0.4 V 

-0.6 

-0.6 

mA 

All others 

-0.3 

-0.3 

•o® 

V C C = 5.5 V, V 0 = 2.25 V 

-30 -112 

-30 -112 

mA 

'cc 

V C C = 5.5 V 

Outputs high 

17 

17 

mA 

Outputs low 

25 

25 

Outputs disabled 

28 

28 


4All typical values are at Vcc = 5 V, T/^ = 25°C. 

§The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, Iqs- 


switching characteristics (see note 1) 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

Vcc = 4.5 V to 5.5 V, 

C L = 50 pF, 

R1 = 500 £2, 

R2 = 500 £2, 

T A = MIN to MAX 

UNIT 

SN54AS253 

SN74AS253 

MIN TYPt MAX 

MIN TYPt MAX 

IPLH 

A or B 

Y 

6 

6 

ns 

tpHL 

4.5 

4.5 

IPLH 

Data (Any C) 

Y 

3.5 

3.5 

ns 

1PHL 

3 

3 

tPZH 

G 

Any Y 

5 

5 

ns 

tpZL 

6 

6 

IPHZ 

G 

Any Y 

3 

3 

ns 

1PLZ 

4 

4 


4All typical values are at Vcc = 5 V, = 25 °C. 

NOTE 1: For load circuit and voltage waveforms, see page 1-12. 
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TYPES SN54ALS257, SN54ALS258, SN74ALS257, SN74ALS258 
QUADRUPLE 2-LINE TO 1-LINE DATA SELECTORS/MULTIPLEXERS 

WITH 3-STATE OUTPUTS 

D2661, APRIL 1982 


i o Three-State Outputs Interface Directly with System 
Bus 

o Provides Bus Interface from Multiple Sources in High- 
Performance Systems 

o Package Options Include Both Plastic and Ceramic 
Chip Carriers in Addition to Plastic and Ceramic DIPs 

o Dependable Texas Instruments Quality and Reliability 
description 

These devices are designed to multiplex signals from four-bit 
data sources to four-output data lines in bus-organized systems. 
The 3-state outputs will not load the data lines when the output 
control pin (G) is at a high-logic level. 

The SN54ALS257 and SN54ALS258 are characterized for 
operation over the full military temperature range of - 55 °C to 
1 25 °C. The SN74ALS257 and SN74ALS258 are characterized 
for operation from 0°C to 70 °C. 


SN54ALS257, SN54ALS258 . . . J PACKAGE 
SN74ALS257, SN74ALS258 . . . NPACKAGE 
(TOP VIEW) 
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12 
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10 
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SN54ALS257, SN54ALS258 . . . FH PACKAGE 
SN74ALS257, SN74ALS258 . . . FN PACKAGE 
(TOP VIEW) 
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TYPES SN54ALS257, Sni54ALS258, Sni74ALS2b/ f SN74ALS258 
QUADRUPLE 2-LINE TO 1-LINE DATA SELECTORS/MULTIPLEXERS 
WITH 3-STATE OUTPUTS 


logic diagrams (positive logic) 

'ALS257 'ALS258 



Pin numbers shown are for J and N packages. 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, Vqc .• 7 V 

Input voltage.7 V 

Voltage applied to a disabled 3-state output.5.5 V 

Operating free-air temperature range: SN54ALS257, SN54ALS258 . - 55 °C to 1 25 °C 

SN74ALS257, SN74ALS258 . 0°Cto70°C 

Storage temperature range. -65°Cto150°C 
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TYPES SN54ALS257, SN54ALS258, SN74ALS257, SN74ALS258 
QUADRUPLE 2-LINE TO MINE DATA SELECTORS/MULTIPLEXERS 

WITH 3-STATE OUTPUTS 


recommended operating conditions 



SN54ALS257 

SN54ALS258 

SN74ALS257 

SN74ALS258 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

Vcc Supply voltage 

4.5 5 5.5 

4.5 5 5.5 

V 

V|n High-level input voltage 

2 

2 

V 

V|l Low-level input voltage 

0.8 

0.8 

V 

Iqh High-level output current 

- 1 


mA 


-2.6 

Iql Low-level output current 

12 


mA 


24 

Ta Operating free-air temperature 

-55 125 

0 70 

°C 


electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


PARAMETER 

TEST CONDITIONS 

SN54ALS257 

SN54ALS258 

SN74ALS257 

SN74ALS258 


MIN TYPt MAX 

MIN TYPt MAX 

V|K 

V C c = 4.5 V, l| = -18 mA 

- 1.5 

-1.5 

■ 

VOH 

Vcc = 4.5 V, Iqh = — 1 mA 



V 

V CC = 4.5 V lOH = -2.6 mA 


BHHH 

V 0L 

VCC = 4.5 V, IqL =12 mA 

0.25 0.4 

0.25 0.4 

V 

V C c = 4.5 V l 0L = 24 mA 


0.35 0.5 

'OZH 

V C c = 5.5 V. Vo = 2.7 V 

20 

20 

mm 

'OZL 

V C c = 5.5 V, Vo = 0.4 V 

-20 

-20 

mm 

l| 

V C c = 5.5 V, V| = 7 V 

0.1 

0.1 

mssm 

l|H 

V C c = 5.5 V, V| = 2.7 V 

20 

20 


l|L 

V C c = 5.5 V, V| = 0.4 V 

-0.1 

-0.1 

|Q3i 

Iq§ 

V C c = 5.5 V, V 0 = 2.25 V 

-30 -112 

-30 -112 


'cc 

'ALS257 

V CC = 5.5 V 

Outputs high 

2.6 

2.6 


Outputs low 

8 

8 

Outputs disabled 

9.5 

9.5 

'ALS258 

V CC = 5.5 V 

Outputs high 

2.4 

2.4 

Outputs low 

7 

7 

Outputs disabled 

8 

8 


* All typical values are at Vcc = 5 V, Ta = 25 °C. 

§The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, Iqs- 
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TVDCC CBIC/I III MCI 


QUADRUPLE 2-LINE TO 1-LINE DATA SELECTORS/MULTIPLEXERS 
WITH 3-STATE OUTPUTS 


'ALS257 switching characteristics (see note 1) 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

Vcc = 4.5 V to 5.5 V, 

Cl = 50 pF, 

R1 = 500 Q, 

R2 = 500 Q, 

T a = MIN to MAX 

UNIT 

SN54ALS257 

SN74ALS257 

MIN TYPt MAX 

MIN TYPt MAX 

tPLH 

A or B 

Any Y 

3.5 

3.5 

ns 

tPHL 

5 

5 

tPLH 

A/B 

Any Y 

6.5 

6.5 

ns 

tPHL 

7 

7 

tPZH 

G 

Any Y 

10 

10 

ns 

l PZL 

5 

5 

tpHZ 

G 

Any Y 

5 

5 

ns 

tPLZ 

4 

4 


'ALS258 switching characteristics (see note 1) 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

Vcc = 4.5 Vto 5.5 V, 

C L = 50 pF, 

R1 = 500 Q, 

R2 = 500 Q, 

T A = MIN to MAX 

UNIT 

SN54ALS258 

SN74ALS258 

MIN TYPt MAX 

MIN TYPt MAX 

tPLH 

A or B 

Any Y 

3.5 

3.5 

ns 

tPHL 

2.5 

2.5 

tPLH 

A/B 

Any Y 

5.5 

5.5 

ns 

tPHL 

8 

8 

tPZH 

G 

Any Y 

10 

10 

ns 

tPZL 

5 

5 

tPHZ 

G 

Any Y 

5 

5 

ns 

_1ELZ_ 

4 

4 


t All typical values are at Vcc = 5 V, T^ = 25 °C. 

NOTE 1: For load circuit and voltage waveforms, see page 1-12. 
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I * 8-Bit Parallel-Out Storage Register Performs Serial-to- 
Parallel Conversion with Storage 

• Asynchronous Parallel Clear 

• Active High Decoder 

• Enable/Disable Input Simplifies Expansion 

o Expandable for INI-Bit Applications 

• Four Distinct Functional Modes 

• Package Options Include Both Plastic and Ceramic 
Chip Carriers in Addition to Plastic and Ceramic DIPS 

• Dependable Texas Instruments Quality and Reliability 
description 


TYPES SN54ALS259, SN74ALS259 
8-BIT ADDRESSABLE LATCHES 

D2681, DECEMBER 1982 


SN54ALS259 . . . J PACKAGE 
SN74ALS259 . . . N PACKAGE 
(TOP VIEW) 
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SN54ALS259 . . . FH PACKAGE 
SN74ALS259 . . . FN PACKAGE 
(TOP VIEW) 


These 8-bit addressable latches are designed for general purpose 
storage applications in digital systems. Specific uses include 
working registers, serial-holding registers, and active-high 
decoders or demultiplexers. They are multifunctional devices 
capable of storing single-line data in eight addressable latches, 
and being a 1-of-8 decoder or demultiplexer with active-high 
outputs. 

Four distinct modes of operation are selectable by controlling the 
clear (CLR) and enable (G) inputs as enumerated in the function 
table. In the addressable-latch mode, data at the data-in terminal 
is written into the addressed latch. The addressed latch will 
foliow the data input with all unaddressed latches remaining in 
their previous states. In the memory mode, all latches remain in 
their previous states and are unaffected by the data or address 
inputs. To eliminate the possibility of entering erroneous data in 
the latches, enable G should be held high (inactive) while the 
address lines are changing. In the 1-of-8 decoding or 
demultiplexing mode, the addressed output will follow the level 
of the D input with all other outputs low. In the clear mode, all 
outputs are low and unaffected by the address and data inputs. 

The SN54ALS259 will be characterized for operation over the 
full military temperature range of -55°C to 125°C. The 
SN74ALS259 will be characterized for operation from 0°C to 
70 °C. 


FUNCTION TABLE 


INPUTS 

OUTPUT OF 

ADDRESSED 

LATCH 

EACH 

OTHER 

OUTPUT 

FUNCTION 

CLR 

G 

H 

L 

D 

QiO 

Addressable Latch 

H 

H 

Q iO 

QiO 

Memory 

L 

L 

D 

L 

8-Line Demultiplexer 

L 

H 

L 

L 

Clear 


D * the level at the data input. 

Q(0 = the level °fQj (i = Q, 1, . . . .7, as appropriate) before 
the indicated steady-state input conditions were 
established. 


LATCH SELECTION TABLE 




NC — No Internal connection 


logic symbol 


in 



(2) 



(3) 


.1141P^ 



(13) 

Z9 

Z10 

n r 


05)|\ 




- 

■9.0D 

(4) 


•10.0R 


- 

•9.10 

(5. 


■io,Tr 


- 

■9.2D 

(6) 

- 

■ io.Tr 


- 

■9,3D 

(7) 


■10.3R 


- 

•9.4D 

(9) 

- 

10.4R 


- 

■9,5D 

(10) 

“ 

10.5R 


- 

-9,6D 

—llli 


10.6R 


- 

-9.7D 

(12) 


10.7R 



Pin numbers shown are for J and N packages. 
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Contains Eight Flip-Flops with Single-Rail 
Outputs 

Buffered Clock and Direct Clear Inputs 
Individual Data Input to Each Flip-Flop 

Applications Include: 

Buffer/Storage Registers 
Shift Registers 
Pattern Generators 


• Package Options Include Both Plastic and 
Ceramic Chip Carriers in Addition to Plastic 
and Ceramic DIPs 


• Dependable Texas Instruments Quality and 
Reliability 


description 

These monolithic, positive-edge-triggered flip-flops 
utilize TTL circuitry to implement D-type flip-flop 
logic with a direct clear input. 

Information at the D inputs meeting the setup time 
requirements is transferred to the Q outputs on the 
positive-going edge of the clock pulse. Clock trigger¬ 
ing occurs at a particular voltage level and is not 
directly related to the transition time of the positive¬ 
going pulse. When the clock input is at either the high 
or low level, the D input signal has no effect at the 
output. 

The SN54ALS273 is characterized for operation 
over the full military temperature range of - 55 °C to 
125°C. The SN74ALS273 is characterized for 
operation from 0°C to 70 °C. 


TYPES SN54ALS273, SN74ALS273 
OCTAL D-TYPE FLIP-FLOPS WITH CLEAR 

D2661, APRIL 1982 


SN54ALS273 . . . J PACKAGE 
SN74ALS273 . . . NPACKAGE 
(TOP VIEW! 


CLR 

IQ 

ID 

2D 

2Q 

3Q 

3D 

4D 

4Q 

GND 


di ^ 20 I3 vcc 

H 8Q 

3 8D 

7D 
7Q 
6Q 
3 6D 
3 5D 
5Q 
□ CLK 


6D 

5D 


SN54ALS273 . . . FH PACKAGE 
SN74ALS273 . . . FN PACKAGE 
(TOP VIEW) 


cc L) 

d a =3 u a 

r- <- O > 00 



a o * a a 

xt 2 m in 


logic symbol 


FUNCTION TABLE 
(EACH FLIP-FLOP) 


i INPUTS 

OUTPUT 

Q 

CLEAR 

CLOCK 

D 

L 

X 

X 

L 

H 

T 

H 

H 

H 

t 

L 

L 

H 

L 

X 

Qo 


CLR 

CLK 

ID 

2D 

3D 

4D 

5D 

6D 

7D 

8D 


in ^ 

R 

>C1 

n r 1 

(2) 

(ii) ^ 

(3) 

ID 

14) 

(5) 


(7) 

(6) 


(8) 

(9) 


(13) 

(12) 


(14) 

(15) 


(17) 

(16) 


(18) 

(19) 





10 

20 

30 

4Q 

5Q 

60 

7Q 

8Q 


Pin numbers shown are for J and N packages. 
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TYPES SN54ALS273, SN74ALS273 
OCTAL D-TYPE FLIP-FLOPS WITH CLEAR 


logic diagram (positive logic) 



absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, Vcc .7 V 

Input voltage.7 V 

Operating free-air temperature range: SN54ALS273 . -55°Cto125°C 

SN74ALS273 . 0°Cto70°C 

Storage temperature range. -65°Cto150°C 


recommended operating conditions 



SN54ALS273 

SN74ALS273 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

Vcc Supply voltage 

4.5 5 5.5 

4.5 5 5.5 

V 

V|(-| High-level input voltage 

2 

2 

V 

V|i_ Low-level input voltage 

0.8 

0.8 

V 

lOH High-level output current 

- 1 


mA 


-2.6 

Iql Low-level output current 

12 


mA 


24 

fclock Clock frequency 



MHz 

t w Pulse duration 

CLR low 



ns 

CLK high 



CLK low 



Setup time 
*su 

before CLKt 

Data 



ns 

Clear inactive state 



th Hold time, data after CLKt 



ns 

Ta Operating free-air temperature 

-55 125 

0 70 

°c 


Additional information on these products can be obtained from the factory as it becomes available. 
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TYPES SN54ALS273, SN74ALS273 
OCTAL D-TYPE FLIP-FLOPS WITH CLEAR 


electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


PARAMETER 

TEST CONDITIONS 

SN54ALS273 

SN74ALS273 

UNIT 

MIN TYPt MAX 

MIN TYPt MAX 

V|K 

Vcc = 4.5 V, l| = — 18 mA 

-1.5 

-1.5 

V 

v OH 

Vcc = 4.5 V, lOH = -1 mA 

2.4 3.3 


V 

Vcc = 4,5 V Iqh = -2.6 mA 


2.4 3.2 

VOL 

V C c = 4.5 V, lOL = 12 mA 

0.25 0.4 

0.25 0.4 

V 

Vcc = 4.5 V Iql = 24 mA 


0.35 0.5 

l| 

V C C = 5.5 V, V| = 7 V 

0.1 

0.1 

mA 

IlH 

Vcc = 5.5 V, V| = 2.7 V 

20 

20 

pA 

l|L 

Vcc = 5.5 V, V| = 0.4 V 

-0.1 

-0.1 

mA 

io§ 

V C C = 5.5 V, V 0 = 2.25 V 

-30 -112 

-30 -112 

mA 

'CCH 

V C C = 5.5 V 

1 1 

11 

mA 

'CCL 

V C C = 5.5 V 

19 

19 


♦ All typical values are at Vcc = 5 V, T A = 25°C. 

§The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, log. 


switching characteristics (see note 1) 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

Vcc = 4.5 V to 5.5 V, 

C L = 50 pF, 

R l = 500 0, 

T a = MIN to MAX 

UNIT 

SN54ALS273 

SN74ALS273 

MIN TYPt MAX 

MIN TYPt MAX 

f max 



50 

50 

MHz 

l PHL 

m 

Any Q 

14 

14 

ns 

tPLH 

CLK 

Any Q 

9 

9 


tPHL 


9 

9 



t All typical values are at Vqq = 5 V, - 25 °C. 

NOTE 1: For load circuit and voltage waveforms, see page 1-12. 


48 

Texas Instruments 


2-194 


INCORPORATED 

POST OFFICE BOX 225012 • DALLAS, TEXAS 75265 





Generates Either Odd or Even Parity for Nine 
Data Lines 

Cascadable for n-Bits 

Can Be Used to Upgrade Existing Systems 
using MSI Parity Circuits 


• Package Options Include Both Plastic and 
Ceramic Chip Carriers in Addition to Plastic 
and Ceramic DIPs 


• Dependable Texas Instruments Quality and 
Reliability 


TYPES SN54AS230, SN74AS280 
9 BIT PARITY GENERATORS/CHECKERS 

D2661, DECEMBER 1982 


SN54AS280 . . . J PACKAGE 
SN74AS280 . . .NPACKAGE 
(TOP VIEW) 




FUNCTION TABLE 


NUMBER OF INPUTS A 

OUTPUTS | 

THRU 1 THAT ARE HIGH 

| SEVEN 

X ODD 

0,2,4,6,8 

H 


L 

1,3,5,7,9 

L 


H 


logic symbol 



z 

EVEN 

Z 

ODD 


Pin numbers shown are for J and N packages. 


SN54AS280 . . . FH PACKAGE 
SN74AS280... FN PACKAGE 
(TOP VIEW) 



Q Q O < 
Q Z Z 

o a 


NC-No internal connection 


description 

These universal, monolithic, nine-bit parity generators/checkers utilize Advanced Schottky high-performance circuitry 
and feature odd and even outputs to facilitate operation of either odd or even parity application. The word-length 
capability is easily expanded by cascading. 

These devices can be used to upgrade the performance of most systems utilizing the '180 parity generator/checker. 
Although the 'AS280 is implemented without expander inputs, the corresponding function is provided by the 
availability of an input at pin 4 and the absence of any internal connection at pin 3. This permits the \AS280 to be 
substituted for the '1 80 in existing designs to produce an identical function even if 'AS280's are mixed with existing 
'180's. 

All 'AS280 inputs are buffered to lower the drive requirements. 

The SN54AS280 is characterized for operation over the full military temperature range of — 55°C to 125°C. The 
SN74AS280 is characterized for operation from 0°C to 70 °C. 
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TYPES SN54ALS299, SN54ALS323, SN74ALS299, SN74ALS323 
8-BIT UNIVERSAL SHIFT/STORAGE REGISTERS WITH 3-STATE OUTPUTS 

D2661, DECEMBER 1982 


Multiplexed I/O Ports Provide Improved Bit Density 

Four Modes of Operation: Hold (Store), Shift Right, 
Shift Left, and Load Data 

Operates with Outputs Enabled or at High Impedance 

3-State Outputs Drive Bus Lines Directly 

Can Be Cascaded for N-Bit Word Lengths 

'ALS299 Has Direct Overriding Clear 

'ALS323 Has Synchronous Clear 

Application: 

Stacked or Push-Down Registers, Buffer Storage, and 
Accumulator Registers 

Package Options Include Both Plastic and Ceramic 
Chip Carriers in Addition to Plastic and Ceramic DIPS 

Dependable Texas Instruments Quality and Reliability 


SN54ALS299, SN54ALS323 . . . J PACKAGE 
SN74ALS299, SN74ALS323 . . . NPACKAGE 
(TOP VIEW) 


soC 1 

GlC2 

G2C 3 
G/QqO 
E/QeC 5 
C/QcC6 
a/Qa L 7 

QaTs 

clrO 

GNDQio 


U20h 


V CC 

□ si 

Dsl 

DQh' 

:h/q h 

5 ^ F/Qp 

Ud/Qd 

Db/q b 

CLK 

□sr 


2 D 


SN54ALS299, SN54ALS323 . . . FH PACKAGE 
SN74ALS299, SN74ALS323 . . . FN PACKAGE 
(TOP VIEW) 

U 

|0|U V) > w 

/-CTLJCO'OT—I-X 

I 3 2 1 20 19 \ 


G/Qq ] 4 
E/Q E ] 5 
C/Qc ] 6 

a/q a ] 7 

Qa' l 8 


18 [ SL 
17 [Q H ' 
16 [ H/Q H 
15 [ F/Q F 
14 [ D/Qd 


9 10111213 
. nnn nn . 
itr q ir m m 

W ii ° 
CJ u 5 


lu 


description 

These eight-bit universal registers feature multiplexed I/O ports 
to achieve full eight-bit data handling in a single 20-pin package. 

Two function-select inputs and two output-control inputs can be 
used to choose the modes of operation listed in the function 
table. 

Synchronous parallel loading is accomplished by taking both function-select lines SO and SI high. This places the 
three-state outputs in a high-impedance state and permits data that is applied on the I/O ports to be clocked into the 
register. Reading out of the register can be accomplished while the outputs are enabled in any mode. Clearing occurs 
asynchronously on 'ALS299 and synchronously on 'ALS323 when CLR is low. Taking either of the output controls, 
G1 or G2, high disables the outputs but this has no effect on clearing, shifting, or storage of data. 

The SN54ALS299 and SN54ALS323 are characterized for operation over the full military temperature range of 
-55°C to 125°C. The SN74ALS299 and SN74ALS323 are characterized for operation from 0°C to 70 °C. 
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TYPES SN54ALS299, SN54ALS323, SN74ALS299, SN74ALS323 
8-BIT UNIVERSAL SHIFT/STORAGE REGISTERS WITH 3-STATE OUTPUTS 


FUNCTION TABLE 



INPUTS 

I/O PORTS 

OUTPUTS 

MODE 




OUTPUT 
































CLR 

SI 

SO 

CONTROL 

CLK 

SL 

SR 

a/q a b/q b c/q c d/q d e/q e 

F/Q F G/Qg h/q h 

Qa’ 

Qh' 





G1 

G2 














Clear 

L 

X 

L 

L 

L 

X 

X 

X 

L 

L 

L 

L 

L 

L 

L 

L 

L 

L 

L 

L 

X 

L 

L 

X 

X 

X 

L 

L 

L 

L 

L 

L 

L 

L 

L 

L 

'ALS299 

L 

H 

H 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

L 

L 

Clear 

L 

X 

L 

L 

L 

t 

X 

X 

L 

L 

L 

L 

L 

L 

L 

L 

L 

L 

L 

L 

X 

L 

L 

t 

X 

X 

L 

L 

L 

L 

L 

L 

L 

L 

L 

L 

'ALS323 

L 

H 

H 

X 

X 

t 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

L 

L 

Hold 

H 

L 

L 

L 

L 

X 

X 

X 

o 

< 

a 

o 

CD 

a 

D 

o 

o 

o 

Q 

o 

Qeo 

O 

u_ 

a 

Qgo 

o 

X 

a 

Qao 

Qho 

H 

X 

X 

L 

L 

L 

X 

X 

Qao 

Qbo 

o 

o 

° 

O 

o 

a 

Qeo 

Qfo 

Qgo 

D 

X 

o 

Qao 

Qho 

Shift Right 

H 

L 

H 

L 

L 

t 

X 

H 

H 

c 

< 

a 

CD 

a 

c 

o 

a 

QDn 

°En 

c 

Ll_ 

a 

c 

a 

a 

H 

QGn 

H 

L 

H 

L 

L 

f 

X 

L 

L 

QAn 

°Bn 

c 

O 

a 

C 

a 

a 

QEn 

QFn 

QGn 

L 

QGn 

Shift Left 

H 

H 

L 

L 

L 

t 

t 

H 

X 

c 

CD 

O 

QCn 

QDn 

QEn 

QFn 

QGn 

C 

X 

a 

H 

QBn 

H 


H 

H 

L 

L 

L 

L 

X 

QBn 

QCn 

Q Dn 

C 

LU 

a 

QFn 

QGn 

c 

X 

a 

L 

QBn 

L 

Load 

H 

H 

H 

X 

X 

t 

X 

X 

a 

b 

c 

d 

e 

f 

g 

h 

a 

h 


When one or both output controls are high the eight input/output terminals are disabled to the high-impedance state; however, sequential operation or clearing 
of the register is not affected. 



logic symbols 


ALS299 


ALS323 


b/q b - 


R 

SRG8 


3EN13 

>C4/1-*/2-«- 

h __c 

1.4D 


3,4D 

V 5,13 

O 

Z5- 

3,4D 

V 6,13 












3,4D 

V 12,13 

O 

Z12- 

2,4D 



18) 


DA' 


(17) 


CLR- 

G1- 


SR- 

a/q a - 

1 

b/q b - 

( 

C/Q C - 

D/Q D J 

e/q e - 

f/q f - 

G/Q G j 

h/q h 1 


Qh- 



4R 

SRG8 

12) 

& 

3EN13 

PLjfa. 

id 

A V 

119) 

i> m T 

>C4/1->/2-4- 

h_ d 

(12) 

(11) 

1,4D 


(7) 

3,4D 

V 5,13 

t> 

Z5- 

TZ 

(13) 

3,4D 

V 6,13 

^6-. 

16)^*- 

(14) ’ 



(5? ^ 



(15) 

74)“ 







(16) 

-tz 

(18) 

3,4D 

V 12,13 

A N 

2,4D 

_r 


•Qa- 


-Qh- 


Pin numbers shown are for J and N packages. 


1282 


Texas Instruments 

INCORPORATED 


2 197 


POST OFFICE BOX 225012 • DALLAS, TEXAS 75265 





TYPES SN54ALS299, SN54ALS323, SN74ALS299, SN74ALS323 
8-BIT UNIVERSAL SHIFT/STORAGE REGISTERS WITH 3-STATE OUTPUTS 


logic diagrams (positive logic) 


'ALS299 




Pin numbers shown are for J and N packages. 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, Vcc .7 V 

Input voltage: All inputs .7 V 

I/O ports .5.5V 

Operating free-air temperature range: SN54ALS299, SN54ALS323 . - 55 °C to 125 °C 

SN74ALS299, SN74ALS323 . 0°Cto70°C 

Storage temperature range. -65°Cto150°C 


2-198 


Texas Instruments 

INCORPORATED 


1282 


POST OFFICE BOX 225012 • DALLAS. TEXAS 75265 














TYPES SN54ALS299, SN54ALS323, SN74ALS299, SN74ALS323 
8 BIT UNIVERSAL SHIFTfSTORAGE REGISTERS WITH 3-STATE OUTPUTS 


recommended operating conditions 



SN54ALS299 

SN54ALS323 

SN74ALS299 

SN74ALS323 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

Vcc Supply voltage 

4.5 5 5.5 

4.5 5 5.5 

V 

V|H High-level input voltage 

2 

2 

V 

V|i_ Low-level input voltage 

0.8 

0.8 

V 

Iqh High-level output current 

QA' or QH' 

-0.4 

-0.4 

mA 

Qa thru Qh 

-1 



-2.6 

Iql Low-level output current 

Qa' 01 Qh' 

4 


mA 


8 

Qa thru Q]_) 

12 



24 

fciock Clock frequency (at 50% duty cycle) 

0 20 

0 30 

MHz 

t w Pulse duration 

CLK high or low 

25 

16.5 

ns 

CTR low CALS299) 

10 

10 

t su Setup time before CLKt 

Select 

25 

20 

ns 

Serial or 

Parallel data 

High level 

18 

16 

Low level 

7 

6 

CLR inactive ('ALS299) 

15 

15 

CLR active ('ALS323) 

25 

20 

CLR inactive ('ALS3231 

18 

16 

th Hold time after CLKt 

Select 

0 

o 

ns 

Serial or parallel data 

0 

0 

Ta Operating free-air temperature 

-55 125 

0 70 

°c 


electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


PARAMETER 

TEST CONDITIONS 

SN54ALS299 

SN54ALS323 

SN74ALS299 

SN74ALS323 

UNIT 

MIN TYPt MAX 

MIN TYPt MAX 

V|K 

Vcc = 4.5 V, l| = -18 mA 

-1.5 

-1.5 

V 

v OH 

Qa' or Q h ' 

Vcc = 4.5 V, IqH = -0.4 mA 

2.5 3.4 

2.7 3.4 

V 

Qa thru Q|_| 

Vcc = 4.5 V, IqH = — 1 mA 

2.4 3.3 


Vqc = 4.5 V, IqH = -2.6 mA 


2.4 3.2 

VOL 

Qa' ° r Qh' 

VQQ = 4.5 V, Iql = 4 mA 

0.25 0.4 

0.25 0.4 

V 

Vcc = 4.5 V, 1 0 L = 8 mA 


0.35 0.5 

Q/\ thru Q H 

Vqc = 4.5 V, Iql =12 mA 

0.25 0.4 

0.25 0.4 

Vqc = 4.5 V, l 0 L = 24 mA 


0.35 0.5 

l| 

A thru H 

Vcc = 5.5 V, V| = 5.5 V 

0.1 

0.1 

mA 

Any other 

Vqc = 5.5 V, V| = 7 V 

0.1 

0.1 

l|HA 

Vqc = 5.5 V, V| = 2.7 V 

20 

20 

pA 

l|L* 

Vqc = 5.5 V, V| = 0.4 V 

-0.2 

-0.2 

mA 

Iq § 

Qa'- Qh' 

V C c = 5.5 V, V 0 = 2.25 V 

o 

1 

1 

-15 -17 

mA 

Qa thru Qh 

CM 

1 

O 

CO 

1 

-30 -112 

'cc 

V C c = 5.5 V, 

Outputs high 

00 

CM 

in 

00 

CM 

in 

mA 

Outputs low 

22 38 

CO 

CO 

CM 

CM 

Outputs disabled 

23 40 

23 40 


t All typical values are at V^c = 5 V, = 25 °C. 

AFor I/O ports (Q^ through Q^), the parameters l|H and l||_ include the off-state output current. 

§The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, Iqs. 
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TYPES SN54ALS299, SN54ALS323, SN74ALS299, SN74ALS323 
8-BIT UNIVERSAL SHIFT/STORAGE REGISTERS WITH 3-STATE OUTPUTS 


switching characteristics (see note 1) 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

Vcc = 4.5 V to 5.5 V, 

Cl = 50 pF. 

R1 = 500 Q, 

R2 = 500 Q, 

Ta = MIN to MAX 

UNIT 

SN54ALS299 

SN54ALS323 

SN74ALS299 

SN74ALS323 

MIN MAX 

MIN MAX 

fmax 



20 

30 

MHz 

t PLH 

CLK 

Q A thru Q(-| 

4 15 

4 13 

ns 

tpHL 

7 25 

7 19 

tPLH 

CLK 

Q A ' or Q H * 

5 20 

5 15 

l PHL 

8 21 

8 18 

t PHL 

~£lr 

('ALS299 only) 

Q A thru Qh 

6 29 

6 22 

ns 

Qa' or Qh' 

6 29 

6 22 

*PZH 

G1, G2 

Q A thru Q(-j 

6 21 

6 16 

ns 

l PZL 

8 26 

8 22 

tPZH 

SO, SI 

Q A thru Q(-( 

7 21 

7 17 

ns 

l PZL 

co 

CM 

CO 

CM 

CM 

CO 

tPHZ 

G1, G2 

Q A thru Q|-) 

1 10 

1 8 

ns 

l PLZ 

5 23 

5 15 

tPHZ 

SO, SI 

Q A thru Qh 

3 18 

3 16 

ns 

l PLZ 

8 30 • 

8 25 


NOTE 1: For load circuit and voltage waveforms, see page 1-12. 
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TYPES SN54ALS317, SN54ALS318, SN74ALS317, SN74ALS318 
256-BIT RANDOM-ACCESS READ/WRITE MEMORIES WITH OPEN-COLLECTOR OUTPUTS 

_ D2661, APRIL 1 982 


Choice of 64 X 4 or 32 X 8 Organization 

'ALS217 and 'ALS218 Are 3-State Versions of These 
Memories 

P-N-P Inputs and Buffer Outputs 

Full On-Chip Decoding and Fast Chip-Enable Simplify 
System Design 

Package Options Include Both Plastic and Ceramic 
Chip Carriers in Addition to Plastic and Ceramic DIPs 

Dependable Texas Instruments Quality and Reliability 


SN54ALS317 . . . J PACKAGE 
SN74ALS317 . . . J or NPACKAGE 
ITOP VIEW) 


1 U20 

2 19 

3 18 

4 17 

5 16 

6 15 

7 14 

8 13 

9 12 

10 11 


description 

These monolithic TTL memories feature Schottky clamping for 
high performance and a fast chip-select access time to enhance 
decoding at the system level. 

write cycle 

Information to be stored in the memory is written into the 
location selected by the address inputs (A) when the chip-select 
(SI and S2) and read-write (R/W) inputs are low. While R/W is 
low, the memory outputs are off. When a number of outputs are 
bus-connected, this off state neither loads nor drives the data 
bus; however, it permits the bus line to be driven by other active 
outputs or a passive pull-up. 

read cycle 


SN54ALS317 . . . FH PACKAGE 
SN74ALS317 . . . FN PACKAGE 
(TOP VIEW) 

o 



SN54ALS318 . . . J PACKAGE 
SN74ALS318 . . . J or NPACKAGE 
(TOP VIEW) 


Information stored in the memory is available at the outputs 
when R/W is high and SI and S2 are low. When either chip- 
select input is high, the outputs are off. 


AO C 1 
A1 Z 2 
A2 C 3 
A3 C4 
A4 Z 5 

NCC6 

R/W Z 7 

51 Cs 

52 C9 
GND C 10 


O20H Vcc 

19 D DQ7 
18 J DQ6 
17HDQ5 
16] DQ4 
15] DQ3 
14] DQ2 
13 J DQ1 
12] DQO 
11 ] NC 


SN54ALS318 . . . FH PACKAGE 
SN74ALS318 . . . FN PACKAGE 
(TOP VIEW) 




DQ6 

DQ5 

DQ4 

DQ3 

DQ2 


NC — No internal connection. 
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TYPES SN54ALS317, SN54ALS318, SN74ALS317, SN74ALS318 

256-BIT RANDOM-ACCESS READ/WRITE MEMORIES WITH OPEN-COLLECTOR OUTPUTS 


FUNCTION TABLE 



INPUTS 



SI §2 R/W 


Write 

L L L 

H 

Read 

L L H 

Data 

stored 

Inhibit 

H X X 

X H X 

H 

H 


logic symbols 

'ALS317 ‘ALS318 



Pin numbers shown are for J and N packages. 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, Vcc .7 V 

Input voltage: All inputs .7 V 

I/O ports of'ALS31 8.5.5 V 

Off-state output voltage .7 V 

Operating free-air temperature range: SN54ALS31 7, SN54ALS318 . - 55 °C to 1 25 °C 

SN74ALS31 7, SN74ALS31 8 .0°Cto70°C 

Storage temperature range. -65°Cto150°C 


Texas Instruments 


2-202 


INCORPORATED 

POST OFFICE BOX 225012 • DALLAS, TEXAS 75265 











TYPES SN54ALS317, SN54ALS318, SN74ALS317, SN74ALS318 
256-BIT RANDOM-ACCESS READ/WRITE MEMORIES WITH OPEN-COLLECTOR OUTPUTS 


recommended operating conditions 



SN54ALS317 

SN54ALS318 

MIN NOM MAX 

SN74ALS317 

SN74ALS318 

MIN NOM MAX 

UNIT 

Vcc Supply voltage 

4.5 5 5.5 

4.5 5 5.5 

V 

V|H High-level input voltage 

2 

2 

V 

V||_ Low-level input voltage 

0.8 

0.8 

V 

v OH High-level output voltage 

5.5 

5.5 

V 

Iql Low-level output current 

12 


mA 


24 

tw(W) Duration of write pulse 

50 

50 

ns 

t su Setup time 

Address before R/WJ 

0 

0 

ns 

Data before R/Wt 

50 

50 

S low before R/Wt 

0 

0 

th Hold time after R/Wt 

Address 

0 

0 

ns 

Data 

0 

0 

§ low 

0 

0 

T/\ Operating free-air temperature 

-55 125 

0 70 

°c 


electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


PARAMETER 

TEST CONDITIONS 

SN54ALS317 

SN54ALS31 8 

MIN TYPt MAX 

SN74ALS317 

SN74ALS318 

MIN TYPt MAX 

UNIT 

V|K 

Vcc = 4.5 V, l| = -18 mA 

-1.5 

-1.5 

V 

'OH 

V C C = 4.5 V, V 0 H = 5-5 V 

0.1 

0.1 

mA 

v OL 

Vcc = 4.5 V. I 0 L = 12 mA 

0.25 0.4 

0.25 0.4 

V 

Vcc = 4.5 V Iql = 24 mA 


0.35 0.5 

l| 

All inputs 

V C c = 5.5 V, V| = 7 V 

0.1 

0.1 

mA 

'ALS31 8 DQ ports 

V C c = 5.5 V V| = 5.5 V 

0.1 

0.1 

l|H 

All inputs 

V C C = 5.5 V, V| = 2.7 V 

20 

20 

pA 

‘ALS318 DQ portsA 

20 

20 

l|L 

All inputs 

Vcc = 5.5 V, V| = 0.4 V 

-0.2 

-0.2 

mA 

'ALS31 8 DQ portsA 

-0.2 

-0.2 

'cc 

V C C = 5.5 V 

46 

46 

mA 


tAll typical values are at Vqq = 5 V, = 25°C. 

AFor I/O ports, the parameters l[n and l|i_ include the off-state output current. 

switching characteristics (see note 1) 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

Vcc = 4.5 V to 5.5 V, 

C L = 50 pF, 

R1 = 500 2, 

R2 = 500 2, 

T A = MIN to MAX 

UNIT 

SN54ALS317 

SN54ALS318 

SN74ALS317 

SN74ALS318 

MIN TYPt MAX 

MIN TYPt MAX 

talA) 

A 

Q or DQ 

30 

30 

ns 

1a(S) 

S 

Q or DQ 

20 

20 

ns 

t sr 

R/W 

Q or DQ 

30 

30 

ns 

Idis(S) 

5 

Q or DQ 

14 

14 

ns 

l dis(R) 

R/W 

Q or DQ 

18 

18 

ns 


t All typical values are at Vcc = 5 V, T^ = 25 °C. 

NOTE 1: For load circuit and voltage waveforms, see page 1-12. 
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TYPES SN54ALS299, SN54ALS323, SN74ALS299, SN74ALS323 
8-BIT UNIVERSAL SHIFT/STORAGE REGISTERS WITH 3-STATE OUTPUTS 

D2661, DECEMBER 1982 


Multiplexed I/O Ports Provide Improved Bit Density 

Four Modes of Operation: Hold (Store), Shift Right, 
Shift Left, and Load Data 

Operates with Outputs Enabled or at High Impedance 

3-State Outputs Drive Bus Lines Directly 

Can Be Cascaded for IM-Bit Word Lengths 

'ALS299 Has Direct Overriding Clear 

'ALS323 Has Synchronous Clear 

Application: 

Stacked or Push-Down Registers, Buffer Storage, and 
Accumulator Registers 

Package Options Include Both Plastic and Ceramic 
Chip Carriers in Addition to Plastic and Ceramic DIPS 

Dependable Texas Instruments Quality and Reliability 


SN54ALS299, SN54ALS323 . . . J PACKAGE 
SN74ALS299, SN74ALS323 . . . NPACKAGE 
(TOP VIEW) 


sod 1 
G1 d 2 
G2 d 3 

G/QQd 4 
E/Q E d5 

c/acds 
A/Q A d 7 
Q A 'ds 
CLRd 9 
GND d 10 


U 20 

19 

18 

17 

16 

15 

14 

13 

12 

11 


H VCC 

□ SI 

hsl 

DQh' 

Dh/Qh 

Hf/Qf 

Ud/q d 

3 b /Qb 

]] CLK 
] SR 


SN54ALS299, SN54ALS323 . . . FH PACKAGE 
SN74ALS299, SN74ALS323 . . . FN PACKAGE 
(TOP VIEW) 


G/Q G ] 4 
E/Q E ] 5 
C/Q C ] 6 

A/Q A ] 7 

Q A ' ]8 


0 

.CM O CJ 
|CT |CD CO > 1 
LU IZTOUT 

3 2 1 20 19 


9 10111213 
. 1—11—11—11—11—1 ^ 


18 [ SL 

17 [Qh’ 

16 [ H/Q H 
15[F/Q F 
1 4 [ D/Qq 


For complete information on the SN54ALS323 and the SN74ALS323, see page 2-196. 
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TYPES SN54ALS352, SN54AS352, SN74ALS352, SN74AS352 
DUAL 4-LINE TO MINE DATA SELECTORS/MULTIPLEXERS 

D2661, APRIL 1982 


Inverting Versions of 'ALS153 and 'AS153 
Permits Multiplexing from INI Lines to 1 Line 


SN54ALS352, SN54AS352 . . . J PACKAGE 
SN74ALS352. SN74AS352 . . . N PACKAGE 
(TOP VIEW) 


Performs Parallel-to-Serial Conversion 

Strobe (Enable) Line Provided for Cascading (INI Lines to 
n Lines) 

Typical 'ALS352 Power per Multiplexer ... 16 mW 

Typical 'AS352 Average Propagation Delay Times 
Data Input to Output . . . 2.7 ns 
Strobe Input to Output . . . 4.5 ns 
Select Input to Output . . . 4.5 ns 


igC 

1 

LJl6 

>cc 

bL 

2 

15 

n 2G 

1C3C 

3 

14 

DA 

1C2C 

4 

13 

3 2C3 

ici c 

5 

12 

D 2C2 

1C0C 

6 

11 

2 2C1 

1Y H 

7 

10 

D 2C0 

GNDQ 

8 

9 

J2Y 


• Fully Compatible with Most TTL Circuits 


• Package Options Include Both Plastic and Ceramic 
Chip Carriers in Addition to Plastic and Ceramic DIPs 

• Dependable Texas Instruments Quality and Reliability 


SN54ALS352, SN54AS352 . . . FH PACKAGE 
SN74ALS352, SN74AS352 . . . FN PACKAGE 
(TOP VIEW) 


description 

Each of these data selectors/multiplexers contains inverters and 
drivers to supply fully complementary binary decoding data 
selection to the AND-OR-invert gates. Separate strobe inputs (G) 
are provided for each of the two four-line sections. 

The SN54ALS352 and SN54AS352 are characterized for 
operation over the full military temperature range of — 55 °C to 
1 25 °C. The SN74ALS352 and SN74AS352 are characterized 
for operation from 0°C to 70 °C. 


O 

ICJ O OIO 
m t- 7L > cm 

/ \ 

1C3 ] 4 18 [ A 

1C2 ] 5 17 [ 2C3 

NIC ] 6 16 [ NC 

1C1 ] 7 15[ 2C2 

ICO ] 8 14 C 2C1 

\ 9 10 11 12 13 / 


> o o > o 

<- 2 Z CM U 
CP cm 


FUNCTION TABLE 


SELECT 

INPUTS 

DATA INPUTS 

STROBE 

OUTPUT 

B 

A 

CO 

Cl 

C2 

C3 

G 

Y 

X 

X 

X 

X 

X 

X 

H 

H 

L 

L 

L 

X 

X 

X 

L 

H 

L 

L 

H 

X 

X 

X 

L 

L 

L 

H 

X 

L 

X 

X 

L 

H 

L 

H 

X 

H 

X 

X 

L 

L 

H 

L 

X 

X 

L 

X 

L 

H 

H 

L 

X 

X 

H 

X 

L 

L 

H 

H 

X 

X 

X 

L 

L 

H 

H 

H 

X 

X 

X 

H 

L 

L 

Select i 

nputs A 

and 

B are coi 

nmon to 

both sections. 



NC —No internal connection 


logic symbol 



Pin numbers shown are for J and N packages. 
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TYPES SN54ALS352, SN54AS352, SN74ALS352, SN74AS352 
DUAL 4-LINE TO 1-LINE DATA SELECTORS/MULTIPLEXERS 


logic diagram (positive logic) 



Pin numbers shown are for J and N packages. 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, Vqc .7 V 

Input voltage.7 V 

Operating free-air temperature range: SN54ALS352, SN54AS352 .- 55 °C to 1 25 °C 

SN74ALS352, SN74AS352 . 0°Cto70°C 

Storage temperature range .-65°Cto150°C 
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TYPES SN54ALS352, SN74ALS352 

DUAL 4-LINE TO 1-LINE DATA SELECTORS/MULTiPLEXERS 


recommended operating conditions 



SN54ALS352 

SN74ALS352 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

Vcc Supply voltage 

4.5 5 5.5 

4.5 5 5.5 

V 

V|h High-level input voltage 

2 

2 

V 

V|l Low-level input voltage 

0.8 

0.8 

V 

'OH High-level output current 

-1 


mA 


-2.6 

lOL Low-level output current 

12 


mA 


24 

Ta Operating free-air temperature 

-55 125 

0 70 

°C 


electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


PARAMETER 

TEST CONDITIONS 

SN54ALS352 

SN74ALS352 

UNIT 

MIN TYPt MAX 

MIN TYPt MAX 

V|K 

Vcc = 4.5 V, l| = —18 mA 

-1.5 

-1.5 

V 

VOH 

Vcc = 4.5 V, IqH = — 1 mA 

2.4 3.3 


V 

Vcc = 4.5 V IqH = -2.6 mA 


2.4 3.2 

V OL 

Vcc = 4.5 V, Iql =12 mA 

0.25 0.4 

0.25 0.4 

V 

Vcc = 4.5 V Iql = 24 mA 


0.35 0.5 

'l 

A or B 

V C C = 5 5 v - V| = 7 V 

0.2 

0.2 

mA 

All others 

0.1 

0.1 

l|H 

A or B 

V C c = 5 5 v - v l = 2.7 V 

40 

40 

MA 

All others 

20 

20 

l|L 

A or B 

V C c = 5.5 V, V| = 0.4 V 

-0.2 

-0.2 

mA 

All others 

-0.1 

-0.1 

•o 5 

V C c = 5.5 V, V 0 = 2.25 V 

-30 -112 

-30 -112 

mA 

'cc 

Vcc = 5.5 V, See Note 1 

6.5 

6.5 

mA 


tAII typical values are at Vcc = 5 V, T^ = 25°C. 

§The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, Iqs- 
NOTE 1: Iqq is measured with data and select inputs at 4.5 V, and G inputs grounded. 


switching characteristics (see note 2) 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

Vcc = 4.5 V to 5.5 V, 

Cl = 50 pF, 

R1 = 500 Q, 

R2 = 500 Q, 

T a = MIN to MAX 

UNIT 

SN54ALS352 

SN74ALS352 

MIN TYPi MAX 

MIN TYPt MAX 

tPLH 

A or B 

Y 

9 

9 

ns 

tPHL 

9.5 

9.5 

tPLH 

Data (Any C) 

Y 

6 

6 

ns 

tPHL 

6 

6 

tPLH 

G 

Y 

4 

4 

ns 

{ PHL 

5 

5 


tAII typical values are at Vcc = 5 V, = 25 °C. 

NOTE 2: For load circuit and voltage waveforms, see page 1-12. 
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TYPES SN54AS352, SN74AS352 
DUAL 4-LINE TO MINE DATA SELECTORS/MULTIPLEXERS 


recommended operating conditions 



SN54AS352 

SN74AS352 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

Vcc Supply voltage 

4.5 5 5.5 


V 

V|H High-level input voltage 

2 

2 

V 

V||_ Low-level input voltage 

0.8 

0.8 

V 

lOH High-level output current 

-12 

-12 

mA 



lOL Low-level output current 

32 

32 

mA 


48t 

T A Operating free-air temperature 

-55 125 

0 70 

°C 


TThe extended limits apply only if Vcc is maintained between 4.75 V and 5.25 V. 


electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


PARAMETER 

TEST CONDITIONS 

SN54AS352 

SN74AS352 

UNIT 

MIN TYPt MAX 

MIN TYPt MAX 

V|K 

Vcc = 4.5 V, l| = — 18 mA 

-1.2 

-1.2 

V 

VOH 

V C c = 4 5 V, l 0H = - 12 mA 

2.4 3.2 

2.4 3.2 

V 

Vcc = 4 -75 V, IqH = -15 mA 


2.4 3.3 

v OL 

Vcc = 4 -5 V, lOL = 32 mA 

0.25 0.5 

0.25 0.5 

V 

Vcc = 4.75 V, IqL = 48 mA 


0.35 0.5 

l| 

Vcc = 5 5 V, V| = 7 V 

0.1 

0.1 

mA 

*IH 

Vcc = 5.5 V, V| = 2.7 V 

20 

20 

pA 

IlL 

V C c = 5.5 V, V| = 0.4 V 

-0.3 

-0.3 

mA 

i 0 s 

Vcc = 5-5 V, V 0 = 2.25 V 

-30 -112 

-30 -112 

mA 

'cc 

V CC = 5.5 V 

Outputs high 

21 

21 

mA 

Outputs low 

28 

28 


tAll typical values are at Vcc = 5 V, T A = 25 °C. 

§The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, Iqs- 


switching characteristics (see note 1) 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

Vcc = 5 V, 

C L = 15 pF, 

R1 = 500 Q, 

R2 = 500 £2, 

T a = 25°C 

Vcc = 4.5 V to 5.5 V, 

C L = 50 pF, 

R1 = 500 Q, 

R2 = 500 £2, 

Ta = MIN to MAX 

UNIT 

'AS352 

SN54AS352 

SN74AS352 

TYPt 

MIN TYPt MAX 

MIN TYPt MAX 

1PLH 

A or B 

Y 


4.5 

4.5 

ns 

tRHL 


4.5 

4.5 

tPLH 

Data (Any C) 

Y 


3 

3 

ns 

tPHL 


2.5 

2.5 

tPLH 

G 

Y 


4.5 

4.5 

ns 

tPHL 


4.5 

4.5 


t All typical values are at Vcc = 5 V, = 25 °C. 

NOTE 1: For load circuit and voltage waveforms, see page 1-12. 
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TYPES SN54ALS353, SN54AS353, SN74ALS353, SN74AS353 
DUAL 4-LINE TO 1-LINE DATA SELECTORS/MULTIPLEXERS 

WITH 3-STATE OUTPUTS 

D2661, APRIL 1982 


Inverting Versions of 'ALS253 and 'AS253 
Permits Multiplexing from N Lines to 1 Line 
Performs Parallel-to-Serial Conversion 
Typical 'ALS353 Power per Multiplexer ... 20 mW 
Fully Compatible with Most TTL Circuits 

Package Options Include Both Plastic and Ceramic 
Chip Carriers in Addition to Plastic and Ceramic DIPs 

Dependable Texas Instruments Quality and Reliability 


SN54ALS353, SN54AS353 . . . J PACKAGE 
SN74ALS353, SN74AS353 . . .N PACKAGE 
(TOP VIEW) 


igC 

i 

LJl6 

P vcc 

bC 

2 

15 

J 2G 

1C3 L 

3 

14 

P A 

1 C2 C 

4 

13 

H2C3 

ici C 

5 

12 

D 2C2 

icoC 

6 

11 

D2C1 

1YC 

7 

10 

D 2C0 

gndC 

8 

9 

J2Y 


description 

Each of these data selectors/multiplexers contains inverters and 
drivers to supply full binary decoding data selection to the AND- 
OR-invert gates. Separate strobe inputs (G) are provided for each 
of the two four-line sections. 

The three-state outputs can interface with and drive data lines of 
bus-organized systems. With all but one of the common outputs 
disabled (at a high-impedance state) the low-impedance of the 
single enabled output will drive the bus line to a high or low logic 
level. Each output has its own strobe (G). The output is disabled 
when its strobe is high. 

The SN54ALS353 and SN54AS353 are characterized for 
operation over the full military temperature range of — 55 °C to 
125°C. The SN74ALS353 and SN74AS353 are characterized 
for operation from 0°C to 70 °C. 


SN54ALS353, SN54AS353 . . . FH PACKAGE 
SN74ALS353, SN74AS353 . . . FN PACKAGE 
(TOP VIEW) 


O 

1(3 O UICD 

m «- 2 > CM 
1 — 1 1—1 LU 1_11_ 1 ' 

3 2 12019 


1C3 ]4 
1 C2 ] 5 
NC]6 
1C1 ]7 
ICO] 8 


18[ A 
17[ 2C3 
16 [ NC 
15 [ 2C2 
14 [ 2C1 


9 10111213 
xi nnn n.. 
>- □ o >- o 

*- Z 2 CM (J 
CP CM 


NC —No internal connection 


FUNCTION TABLE 


SELECT 

INPUTS 

DATA INPUTS 

OUTPUT 

CONTROL 

OUTPUT 

B 

A 

CO 

Cl 

C2 

C3 

G 

Y 

X 

X 

X 

X 

X 

X 

H 

Z 

L 

L 

L 

X 

X 

X 

L 

H 

L 

L 

H 

X 

X 

X 

L 

L 

L 

H 

X 

L 

X 

X 

L 

H 

L 

H 

X 

H 

X 

X 

L 

L 

H 

L 

X 

X 

L 

X 

L 

H 

H 

L 

X 

X 

H 

X 

L 

L 

H 

H 

X 

X 

X 

L 

L 

H 

H 

H 

X 

X 

X 

H 

L 

L 


Select inputs A and B are common to both sections. 


logic symbol 



Pin numbers shown are for J and N packages 
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TYPES SN54ALS353, SN54AS353, SN74ALS353, SN74AS353 
DUAL 4-UNE TO 1-LINE DATA SELECTORS/MULTIPLEXERS 

WITH 3-STATE OUTPUTS 


logic diagram (positive logic) 




Pin numbers shown are for J and N packages. 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, Vqc .7 V 

Input voltage.7 V 

Voltage applied to a disabled 3-state output.5.5V 

Operating free-air temperature range: SN54ALS353, SN54AS353 .- 55 °Cto 1 25 °C 

SN74ALS353, SN74AS353 . 0°Cto70°C 

Storage temperature range .— 65°Cto150°C 
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DUAL 4-LINE TO 1-LINE DATA SELECTORS/MULTIPLEXERS 
WITH 3-STATE OUTPUTS 


recommended operating conditions 



SN54ALS353 

SN74ALS353 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

Vcc Supply voltage 

4.5 5 5.5 

4.5 5 5.5 

V 

V||-| High-level input voltage 

2 

2 

V 

V|l Low-level input voltage 

0.8 

0.8 

V 

'OH High-level output current 

- 1 


mA 


-2.6 

lOL Low-level output current 

12 


mA 


24 

T A Operating free-air temperature 

-55 125 

0 70 

°C 


electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


PARAMETER 

TEST CONDITIONS 

SN54ALS353 

SN74ALS353 

UNIT 

MIN TYPt MAX 

MIN TYPt MAX 

V|K 

Vcc = 4.5 V, l| = -18 mA 

-1.5 

-1.5 

V 

v OH 

Vcc = 4.5 V, lOH = - 1 rnA 



V 

V CC = 4.5 V |QI_j = -2.6 mA 


BKBHI 

v OL 

Vcc = 4.5 V, Iol = 12 mA 

0.25 0.4 

0.25 0.4 

V 

Vcc = 4.5 V Iql = 24 mA 


0.35 0.5 

'OZH 

Vcc = 5.5 V, Vq = 2.7 V 

20 

20 


'OZL 

Vcc = 5.5 V, Vq = 0.4 V 

-20 

-20 

1231 

m 

A, B 

Vcc = 5.5 V, V| = 7 V 

0.2 

0.2 

mA 

All others 

0.1 

0.1 

l|H 

A, B 

Vcc = 5.5 V, V| = 2.7 V 

40 

40 

pA 

All others 

20 

20 

IlL 

A, B 

V C c = 5.5 V, V| = 0.4 V 

-0.2 

-0.2 

mA 

All others 

-0.1 

-0.1 

io§ 

V C c = 5.5 V, V 0 = 2.25 V 

-30 -112 

-30 -112 


'cc 

Vcc = 5.5 V, All inputs at 4.5 V 

8 

8 



* All typical values are at Vqq = 5 V, = 25 °C. 

§The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, Iqs- 


switching characteristics (see note 1) 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

Vcc = 4.5 V to 5.5 V, 

C L = 50 pF, 

R1 = 500 Q, 

R2 = 500 Q, 

T a = MIN to MAX 

UNIT 

SN54ALS353 

SN74ALS353 

MIN TYPt MAX 

MIN TYPt MAX 

tPLH 

tpHL 

A or B 

Y 

9 

9 

ns 

9.5 

9.5 

tPLH 

Data (Any C) 

Y 

6 

6 

ns 

l PHL 

6 

6 

tpZH 

G 

Y 

4 

4 

ns 

l PZL 

5 

5 

l PHZ 

G 

Y 

_ 

4 

4 

ns 

tPLZ 

5 

5 


tAll typical values are at Vqq = 5 V. T A = 25°C. 

NOTE 1: For load circuit and voltage waveforms, see page 1-12. 
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TYPES SN54AS353, SN74AS353 
DUAL 4-LINE TO 1-LINE DATA SELECTORS/MULTIPLEXERS 

WITH 3-STATE OUTPUTS 


recommended operating conditions 



SN54AS353 

SN74AS353 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

Vcc Supply voltage 

4.5 5 5.5 

4.5 5 5.5 

V 

V|H High-level input voltage 

2 

2 

V 

V||_ Low-level input voltago 

0.8 

0.8 

V 

lOH High-lovel output current 

-12 

-12 

mA 


— 1 5t 

lOL Low-level output current 

32 

32 

mA 


481 

T A Operating free-air temperature 

-55 125 

0 70 

°C 


TThe extended limits apply only if V(;c is maintained between 4.75 V and 5.25 V. 


electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


PARAMETER 

TEST CONDITIONS 

SN54AS353 

SN74AS353 

UNIT 

MIN TYPt MAX 

MIN TYPt MAX 

V|K 

Vcc = 4.5 V, l| = - 1 8 mA 

-1.5 

-1.5 

V 

v OH 

Vcc = 4.5 V, Iq(-I = - 12 mA 

2.4 3.2 

2.4 3.2 

V 

Vcc = 4.75 V, Ion = -15 mA 


2.4 3.3 

v OL 

Vcc = 4.5 V, Iql = 32 mA 

0.25 0.5 

0.25 0.5 

V 

Vcc = 4.75 V, Iol = 48 mA 


0.35 0.5 

'OZH 

V C c = 5.5 V, V 0 = 2.7 V 

50 

50 

pA 

'OZL 

V C c = 5.5 V, V 0 = 0.4 V 

-50 

-50 

pA 

'I 

A, B 

V C c = 5.5 V, V| = 7 V 

0.2 

0.2 

mA 

All others 

0.1 

0.1 

IlH 

A, B 

Vcc = 5.5 V, V| = 2.7 V 

40 

40 

pA 

All others 

20 

20 

l|L 

A, B 

V C c = 5.5 V, V| = 0.4 V 

-0.6 

-0.6 

mA 

All others 

-0.3 

-0.3 

io§ 

V C c = 5.5 V, V 0 = 2.25 V 

-30 -112 

-30 -112 

mA 

'cc 

V C C = 5.5 V, 

Outputs high 

21 

21 

mA 

Outputs low 

28 

28 

Outputs disabled 

29 

29 


t All typical values are at Vqq = 5 V, = 25 °C. 

§The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, Iqs- 

switching characteristics (see note 1) 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

V C C = 5 V, 

C L = 15 pF, 

R1 = 500 «, 

R2 = 500 Q, 

T A = 25°C 

Vcc = 4.5 V to 5.5 V. 

C L = 50 pF, 

R1 = 500 Q, 

R2 = 500 0, 

Ta = MIN to MAX 

UNIT 

'AS353 

SN54AS353 

SN74AS353 

TYPt 

MIN TYPt MAX 

MIN TYPt MAX 

tPLH 

A or B 

Y 


4.5 

4.5 

ns 

tRHL 

4.5 

4.5 

IPLH 

Data (Any C) 

Y 


3 

3 

ns 

tpHL 

2.5 

2.5 

tpZH 

Strobe 

Y 


5 

5 

ns 

l PZL 

6 

6 

l PHZ 

Strobe 

Y 


3 

3 

ns 

)PLZ 

4 

4 


tAll typical values are at Vqq = 5 V, T a = 25°C. 

NOTE1: For load circuit and voltage waveforms, see page 1-12. 
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TYPES SN54ALS365 THRU SN54ALS368, SN74ALS365 THRU SN74ALS368 

HEX BUS DRIVERS WITH 3-STATE OUTPUTS 


D2661, DECEMBER 1982 


3-State Outputs Drive Bus Lines Or Buffer Memory 
Address Registers 


SN54ALS365, SN54ALS366 . . . J PACKAGE 
SN74ALS365, SN74ALS366. . .N PACKAGE 


Choice of True or Inverting Outputs 


Package Options Include Both Plastic and Ceramic 
Chip Carriers in Addition to Plastic and Ceramic DIPs 


• Dependable Texas Instruments Quality and Reliability 


'ALS365, 'ALS367 True Outputs 

'ALS366, 'ALS368 Inverting Outputs 


(TOP VIEW) 


QIC 

1 

Wi6 

A1C 

2 

15 

Yic 

3 

14 

A2 C 

4 

13 

Y2 C 

5 

12 

A3 C 

6 

11 

Y3 C 

7 

10 

GNDQ 

8 

9 


J A5 
DY5 
DA4 


description 

These Hex buffers and line drivers are designed specifically to 
improve both the performance and density of three state memory 
address drivers, clock drivers, and bus oriented receivers and 
transmitters. The designer has a choice of selected combinations 
of inverting and noninverting outputs, symmetrical G (active-low 
control) inputs. 

These devices feature high fan-out, and improved fan-in. The 
SN74ALS365 through SN74ALS368 can be used to drive 
terminated lines down to 133 ohms. 

The -1 versions of the SN74ALS' parts are identical to the 
standard versions except that the recommended maximum Iol is 
increased to 48 milliamperes. There are no -1 versions of the 
SN54ALS' parts. 

The SN54' family is characterized for operation over the full 
military temperature range of -55°C to 125°C. The SN74' 
family is characterized for operation from 0°C to 70 °C. 


SN54ALS365, SN54ALS366.. . FH PACKAGE 
SN74ALS365, SN74ALS366 . . . FN PACKAGE 
(TOP VIEW) 


u 



CO 


SN54ALS367, SN54ALS368.. . J PACKAGE 
SN74ALS367, SN74ALS368 . . . N PACKAGE 


(TOP VIEW) 

1G 
1A1 
1 Y1 
1A2 
1Y2 
1 A3 
1 Y3 
GND 


1 

Ul6 

2 

15 

3 

14 

4 

13 

5 

12 

6 

11 

7 

10 

8 

9 


SN54ALS367, SN54ALS368 . .. FH PACKAGE 
SN74ALS367, SN74ALS368 . . . FN PACKAGE 
(TOP VIEW) 


< ICO U OICO 
— - Z > CM 



CO 


ADVANCE INFORMATION 


Copyright © 1982 by Texas Instruments Incorporated 

Texas Instruments 

INCORPORATED 


214 


This document contains information on 
a new product. Specifications are subject 
to change without notice. 


POST OFFICE BOX 225012 • DALLAS. TEXAS 75265 






TYPES SN54ALS365 THRU SN54ALS368, SN74ALS365 THRU SN74ALS368 

HEX BUS DRIVERS WITH 3-STATE OUTPUTS 


logic symbols 


'ALS365 


121 -H 

(21 

& 

r 

(3) 


(4) 


(5) 


(6) 


(71 


(101 


(9) 


(121 


(11) 


(14) 


(13) 






'ALS367 



Y1 

Y2 

Y3 

Y4 

Y5 

Y6 


1Y1 

1Y2 

1Y3 

1Y4 


2Y1 

2Y2 


'ALS366 



& 

BN 

(3) 

(15) ^ 

(2) 

J_L 

V 

<3 

(4) 

^ (5) 


(6) 

(7) 


(10) 

19) 


(12) 

^ (11) 


(141 


^ (13) 





'ALS368 



Y1 

Y2 

Y3 

Y4 

Y5 

Y6 


1Y1 

1Y2 

1Y3 

1Y4 


2Y1 

2Y2 


logic diagrams (positive logic) 

'ALS365 'ALS366 

G1 (1! 3l (1) 




Pin numbers shown are for J and N packages. 


'ALS367 




'ALS368 
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TYPES SN54ALS365 THRU SN54ALS368, SN74ALS365 THRU SN74ALS368 
HEX BUS DRIVERS WITH 3-STATE OUTPUTS 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, Vcc . 

Input voltage. 

Voltage applied to a disabled 3-state output. 

Operating free-air temperature range: SN54ALS365 thru SN54ALS368 

SN74ALS365 thru SN74ALS368 
Storage temperature range. 


.7 V 

.7 V 

.5.5V 

- 55 °C to 125 °C 
. . . 0°Cto70°C 

- 65 °C to 150°C 


recommended operating conditions 



SN54ALS365 

THRU 

SN54ALS368 

SN74ALS365 

THRU 

SN74ALS368 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

Vcc Supply voltage 

4.5 5 5.5 

4.5 5 5.5 

V 

V||_) High-level input voltage 

2 

2 

V 

V||_ Low-level input voltage 

0.8 

0.8 

V 

Iqh High-level output current 

- 12 


mA 


-15 

lOL Low-level output current 

12 


mA 


24 


481 

Ta Operating free-air temperature 

-55 125 

0 70 

°C 


TThe extended limits apply only if Vqq is maintained between 4.75 V and 5.25 V. 
The 48-mA limit applies for the SN74ALS365-1 thru SN74ALS368-1 only. 


electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


PARAMETER 

TEST CONDITIONS 

SN54ALS365 

THRU 

SN54ALS368 

SN74ALS365 

THRU 

SN74ALS368 

UNIT 

MIN TYPt MAX 

MIN TYPt MAX 

V|K 

Vcc = 4.5 V, l| = — 18 mA 

- 1.5 

- 1.5 

V 

VOH 

Vqc ” 4.5 V, Iqh = — 3 mA 

2.4 3.2 

2.4 3.2 

V 

Vcc = 4.5 V, Iqh = - 12 mA 

2 


Vcc = 4-5 V, Iqh = - 1 5 mA 


2 

v OL 

Vcc = 4.5 V, IqL = 12 mA 

0.25 0.4 

0.25 0.4 

V 

V C c = 4.5 V, lOL = 24 mA 

(Iql = 48 mA for -1 versions) 


0.35 0.5 

'OZH 

Vcc = 5.5 V. V 0 = 2.7 V 

20 

20 

pA 

'OZL 

Vcc = 5.5 V, V 0 = 0.4 V 

-20 

-20 

pA 

l| 

V C c = 5.5 V, V| = 7 V 

0.1 

0.1 

mA 

'IH 

V C c = 5.5 V, V| = 2.7 V 

20 

20 

pA 

'IL 

V C C = 5.5 V, V| = 0.4 V 

-0.1 

-0.1 

mA 

l 0 § 

V C C = 5.5 V, V 0 = 2.25 V 

-30 -112 

-30 -112 

mA 

'cc 

'ALS365 

'ALS367 

V C c = 5.5 V 

Outputs high 

7 

7 

mA 

Outputs low 

12 

12 

Outputs disabled 

13 

13 

'ALS366 

'ALS368 

Outputs high 

3 

3 

Outputs low 

10 

10 

Outputs disabled 

1 1 

1 1 


t All typical values are at Vqq = 5 V, = 25 °C. 

§The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, Iq$- 
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TYPES SN54ALS36S THRU SN54ALS368, SN74ALS365 THRU SN74ALS368 

HEX BUS DRIVERS WITH 3-STATE OUTPUTS 


'ALS365, 'ALS367 switching characteristics (see note 1) 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

Vcc = 4.5 V to 5.5 V, 

C L = 50 pF, 

R1 = 500 Q, 

R2 = 500 Q, 

T A = MIN to MAX 

UNIT 




SN54ALS365 

SN54ALS367 

SN74ALS365 

SN74ALS367 





MIN TYPt MAX 

MIN TYPt MAX 


l PLH 



7 

7 


tPHL 



7 

7 


tPZH 



14 

14 


tPZL 



14 

14 


*PHZ 

G 

Y 

5 

5 

ns 

tPLZ 



8 

8 


'ALS366, 'ALS368 switching characteristics (see note 1) 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

Vcc = 4.5 V to 5.5 V, 

Cl = 50 pF, 

R1 = 500 S, 

R2 = 500 Q. 

T A = MIN to MAX 





SN54ALS366 

SN54ALS368 

SN74ALS366 

SN74ALS368 





MIN TYPt MAX 

MIN TYPt MAX 


t PLH 


Y 

6 

6 

ns 

t PHL 



5 

5 

tPZH 

G 

Y 

10 

10 

ns 

tpZL 



17 

17 

tPHZ 

G 


6 

6 


'PLZ 



6 

6 



t All typical values are at Vqq = 5 V, Ta = 25 °C. 

NOTE 1: For load circuit and voltage waveforms, see page 1-12. 
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TYPES SN54ALS373, SN54AS373, SN74ALS373, SN74AS373 
OCTAL D-TYPE TRANSPARENT LATCHES WITH 3-STATE OUTPUTS 

D2661, APRIL 1982 


■ • 8 Latches in a Single Package 
I o 3-State Bus-Driving True Outputs 
I • Full Parallel Access for Loading 
I • Buffered Control Inputs 

• P-N-P Inputs Reduce D-C Loading on Data Lines 

• Package Options Include Both Plastic and Ceramic 
Chip Carriers in Addition to Plastic and Ceramic DIPs 

• Dependable Texas Instruments Quality and Reliability 
description 

These 8-bit latches feature three-state outputs designed 
specifically for driving highly capacitive or relatively low- 
impedance loads. They are particularly suitable for implementing 
buffer registers, I/O ports, bidirectional bus drivers, and working 
registers. 

The eight latches of the 'ALS373 and 'AS373 are transparent 
D-type latches. While the enable (C) is high the Q outputs will 
follow the data (D) inputs. When the enable is taken low, the Q 
outputs will be latched at the levels that were set up at the D 
inputs. 

A buffered output-control input (OC) can be used to place the 
eight outputs in either a normal logic state (high or low logic 
levels) or a high-impedance state. In the high-impedance state 
the outputs neither load nor drive the bus lines significantly. The 
high-impedance third state and increased drive provide the 
capability to drive the bus lines in a bus-organized system 
without need for interface or pull-up components. 

The output control OC does not affect the internal operations of 
the latches. Old data can be retained or new data can be entered 
while the outputs are off. 

The SN54ALS373 and SN54AS373 are characterized for 
operation over the full military temperature range of -55°C to 
125°C. The SN74ALS373 and SN74AS373 are characterized 
for operation from 0°C to 70 °C. 


SN54ALS373, SN54AS373 . . . J PACKAGE 
SN74ALS373. SN74AS373 . . . N PACKAGE 
(TOP VIEW) 



SN54ALS373, SN54AS373 . . . FH PACKAGE 
SN74ALS373, SN74AS373 . . . FN PACKAGE 
(TOP VIEW) 



FUNCTION TABLE (EACH LATCH) 


INPUTS 

OUTPUT 

OC 

ENABLE C 

D 

Q 

L 

H 

H 

H 

L 

H 

L 

L 

L 

L 

X 

Qo 

H 

X 

X 

z 
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TYPES SN54ALS373, SN54AS373, SN74ALS373, SN74AS373 
OCTAL D-TYPE TRANSPARENT LATCHES WITH 3-STATE OUTPUTS 


logic symbol 


logic diagram (positive logic) 


(1) r-^ 

EN 

Cl 

h _ c 

(2) 

(111 

(31 

t> 

A 

o 

(4) 

(5) 


(71 

(6) 


(8) 


(9) 


(13) 


(12) 


(141 


(15) 


(171 


(16) 


(18) 


(19) 






IQ 

20 

3Q 

40 

5Q 

6Q 

7Q 

8Q 


Pin numbers shown are for J and N packages. 



absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, Vcc .7 V 

Input voltage.7 V 

Voltage applied to a disabled 3-state output.5.5 V 

Operating free-air temperature range: SN54ALS373, SN54AS373 . - 55 °C to 1 25 °C 

SN74ALS373, SN74AS373 . 0°Cto70°C 

Storage temperature range. -65°Cto150°C 
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TYPES SN54ALS373, SN74ALS373 

OCTAL D-TYPE TRANSPARENT LATCHES WITH 3-STATE OUTPUTS 


recommended operating conditions 



SN54ALS373 

SN74ALS373 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

Vqq Supply voltage 

4.5 5 5.5 

4.5 5 5.5 

V 

V|h High-level input voltage 

2 

2 

V 

V|i_ Low-level input voltage 

0.8 

0.8 

V 

lOH High-level output current 

-1 


mA 


-2.6 

lOL Low-level output current 

12 


mA 


24 

t w Pulse duration, enable C high 

10 

10 

ns 

t su Setup time, data before enable Cl 

10 

10 

ns 

th Hold time, data after enable Ct 

7 

7 

ns 

T/\ Operating free-air temperature 

-55 125 

0 70 

°c 


electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


PARAMETER 

TEST CONDITIONS 

SN54ALS373 

SN74ALS373 

UNIT 

MIN TYPt MAX 

MIN TYPt MAX 

V|K 

V CC = 4.5 V, l| = — 18 mA 

-1.5 

-1.5 

V 

VOH 

Vqc = 4.5 V, Iqh = -1 m A 

2.4 3.3 


V 

Vqc = 4.5 V lOH = -2.6 mA 


2.4 3.2 

VOL 

Vcc = 4.5 V, Iql = 12 mA 

0.25 0.4 

0.25 0.4 

V 

Vec = 4.5 V Iql = 24 mA 


0.35 0.5 

'OZH 

Vcc = 5.5 V, V 0 = 2.7 V 

20 

20 

pA 

'OZL 

V C C = 5.5 V, Vq = 0.4 V 

-20 

-20 

pA 

l| 

Vcc = 5.5 V, V| = 7 V 

0.1 

0.1 

mA 

l|H 

V C C = 5.5 V, V| = 2.7 V 

20 

20 

pA 

l|L 

V C C = 5.5 V, V| = 0.4 V 

-0.1 

-0.1 

mA 

io§ 

V C C = 5.5 V, Vq = 2.25 V 

-30 -112 

-30 -112 

mA 

'cc 

V C c = 5.5 V 

Outputs high 

9 

9 

mA 

Outputs low 

16 

16 

Outputs disabled 

17 

17 


t All typical values are at Vqq = 5 V, = 25°C. 

§The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, Iqs- 
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TYPES SN54ALS373, SN74ALS373 
OCTAL D-TYPE TRANSPARENT LATCHES WITH 3-STATE OUTPUTS 


switching characteristics (see note 1) 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

V CC = 4.5 V to 5.5 V. 

C L = 50 pF, 

R1 = 500 Q, 

R2 = 500 Q, 

T A = MIN to MAX 

UNIT 




SN54ALS373 

SN74ALS373 





MIN TYPt MAX 

MIN TYPt MAX 


IPLH 


Q 

8 

8 


tPHL 


8 

8 


tPLH 


Any Q 

13 

13 

ns 

tPHL 


13 

13 

tpZH 

oc 

Any Q 

10 

10 

ns 

IPZL 

12 

12 

tPHZ 

oc 

Any Q 

7 

7 

ns 

tPLZ 

9 

9 


JAII typical values are at Vqq = 5 V, Ta = 25 °C. 

NOTE 1: For load circuit and voltage waveforms, see page 1-12. 


D latch signal conventions 

It is Tl practice to name the outputs and other inputs of a D-type latch and to draw its logic symbol based on the 
assumption of true data (D) inputs. Then outputs that produce data in phase with the data inputs are called Q and those 
producing complementary data are called Q. An input that causes a Q output to go high or a Q output to go low is called 
Preset; an input that causes a Q output to go high or a Q output to go low is called Clear. Bars are used over these pin 
names ( PRE and CLR) if they are active low. 

In some applications it may be advantageous to redesignate the data input D. In that case all the other inputs and 
outputs should be renamed as shown below. Also shown are corresponding changes in the graphical symbol. Arbitrary 
pin numbers are shown in parentheses. 


PRE 

C 

D 

CLR 


ilixJ 

S 

(5) 

(2) 




Cl 


(3) 




ID 

<6 > 

!4i 

R 



CLR 


m 


( 2 ) 


_ 13) 
° (4) 


PRE 


( 6 ) 


Q 

Q 


Notice that Q and Q exchange names, which causes Preset and Clear to do likewise. Also notice that the polarity 
indicators (t^.) on PRE and CLR remain since these inputs are still active-low, but that the presence or absence of the 
polarity indicator changes at D, Q, and Q. Of course pin 5 (Q) is still in phase with the data input D, but now both are 
considered active-low. 
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TYPES SN54AS373, SM74AS373 

OCTAL D TYP eTtR ANSPARENT LATCHES WITH 3 STATE OUTPUTS 


recommended operating conditions 



SN54AS373 

SN74AS373 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

Vcc Supply voltage 

4.5 5 5.5 

4.5 5 5.5 

V 

V 11 _) High-level input voltage 

2 

2 

V 

V|l Low-level input voltage 

0.8 

0.8 

V 

Iqh High-level output current 

-12 

-12 

mA 


- 1 5t 

lOL Low-level output current 

32 

32 

mA 


48t 

t w Pulse duration, enable C high 



ns 

t su Setup time, data before enable Cl 



ns 

th Hold time, data after enable Cf 



ns 

Ta Operating free-air temperature 

-55 125 

0 70 

°c 


tThe extended limits apply only if is maintained between 4.7 5 V and 5.25 V. 


electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


PARAMETER 

TEST CONDITIONS 

SN54AS373 

SN74AS373 

UNIT 

MIN TYPt MAX 

MIN TYPt MAX 

VlK 

Vcc = 4.5 v, l| = -18 mA 

-1.2 

- 1.2 

V 

VOH 

V cc = 4.5 V, l 0H = -12 mA 

2.4 3.2 

2.4 3.2 

V 

Vqc = 4 -75 V, lOH = - 1 5 mA 


2.4 3.3 

VOL 

Vcc = 4 5 V, 'OL = 32 mA 

0.25 0.5 

0.25 0.5 

V 

VCC = 4 -75 V, lOL = 4 8 rnA 


0.35 0.5 

'OZH 

V cc = 5.5 V, V 0 = 2.7 V 

50 

50 

pA 

'OZL 

Vcc = 5 5 V, Vo = 0.4 V 

-50 

-50 

pA 

'I 

Vcc = 5 5 V, V| = 7 V 

0.1 

0.1 

mA 

l|H 

V C c = 5.5 V, v l = 2.7 V 

20 

20 

PA 

'IL 

V cc = 5.5 V, V| = 0.4 V 

-0.2 

-0.2 

mA 

io§ 

V C c = 5.5 V, Vq = 2.25 V 

-30 -112 

-30 -112 

mA 

Icc 

V CC = 5.5 V 

Outputs high 

65 

65 

mA 

Outputs low 



Outputs disabled 

65 

65 


JAII typical values are at = 5 V, = 25°C. 

§The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, Iqs* 


Additional information on these products can be obtained from the factory as it becomes available. 
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TYPES SN54AS373, SN74AS373 
OCTAL D-TYPE TRANSPARENT LATCHES WITH 3-STATE OUTPUTS 


switching characteristics (see note 1) 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

Vcc = 5 V, 

C L = 15 pF, 

R1 = 500 Q, 

R2 = 500 Q, 

T A = 25°C 

V CC = 4.5 V to 5.5 V, 

C L = 50 pF. 

R1 = 500 Q, 

R2 = 500 0, 

T A = MIN to MAX 

UNIT 

'AS373 

SN54AS373 

SN74AS373 

TYP 

MIN TYPi MAX 

MIN TYPi MAX 

tpLH 

D 

Q 


4.5 

4.5 

ns 

'PHI 


4 

4 

tPLH 

C 

Any Q 


7 

7 

ns 

tPHL 


5 

5 

tpZH 

oc 

Any Q 


3.5 

3.5 

ns 

tpZL 


5 

5 

tPHZ 

oc 

Any Q 


3.5 

3.5 

ns 

tPLZ 


5.5 

5.5 


tAll typical values are at Vqq = 5 V, T A = 25 °C. 

NOTE 1: For load circuit and voltage waveforms, see page 1-12. 


Additional information on these products can be obtained from the factory as it becomes available. 
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TYPES SN54ALS374, SN54AS374, SN74ALS374, SN74AS374 
OCTAL D-TYPE EDGE-TRIGGERED FLIP-FLOPS 

D2661, APRIL 1982 


• 8 D-Type Flip-Flops In a Single Package 

• 3-State Bus-Driving True Outputs 

• Full Parallel Access for Loading 

• Buffered Control Inputs 

• P-N-P Inputs Reduce D-C Loading on Data Lines 

• Package Options Include Both Plastic and Ceramic 
Chip Carriers in Addition to Plastic and Ceramic DIPs 

• Dependable Texas Instruments Quality and Reliability 
description 

These 8-bit flip-flops feature three-state outputs designed 
specifically for driving highly capacitive or relatively tow- 
impedance loads. They are particularly suitable for implementing 
buffer registers, I/O ports, bidirectional bus drivers, and working 
registers. 

The eight flip-flops of the 'ALS374 and 'AS374 are edge- 
triggered D-type flip-flops. On the positive transition of the clock 
the Q outputs will be set to the logic levels that were set up at the 
D inputs. 

A buffered output-control input can be used to place the eight 
outputs in either a normal logic state (high or low logic levels) or a 
high-impedance state. In the high-impedance state the outputs 
neither load nor drive the bus lines significantly. The high- 
impedance third state and increased drive provide the capability 
to drive the bus lines in a bus-organized system without need for 
interface or pull-up components. 

The output control (OC) does not affect the internal operation of 
the flip-flops. Old data can be retained or new data can be 
entered while the outputs are in the high-impedance state. 

The SN54ALS374 and SN54AS374 are characterized for 
operation over the full military temperature range of - 55 °C to 
125°C. The SN74ALS374 and SN74AS374 are characterized 
for operation from 0°C to 70 °C. 


SN54ALS374, SN54AS374 . . . J PACKAGE 
SN74ALS374, SN74AS374 . . . N PACKAGE 
(TOP VIEW) 



SN54ALS374, SN54AS374 . . . FH PACKAGE 
SN74ALS374, SN74AS374 . . . FN PACKAGE 
(TOP VIEW) 
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FUNCTION TABLE (EACH FLIP-FLOP) 
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TYPES SN54ALS374, SN54AS374, SN74ALS374, SN74AS374 
OCTAL D-TYPE EDGE-TRIGGERED FLIP-FLOPS 


logic symbol 


logic diagram (positive logic) 




i numbers shown are for J and N packages. 

isolute maximum ratings over operating free-air temperature range (unless otherwise noted) 

Supply voltage, Vcc .7 V 

Input voltage.7 V 

Voltage applied to a disabled 3-state output.5.5 V 

Operating free-air temperature range: SN54ALS374, SN54AS374 . - 55 °C to 1 25 °C 

SN74ALS374, SN74AS374 . 0°Cto70°C 

Storage temperature range. -65°Cto150°C 
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TYPES Sn54ALS374 ( SN74ALS374 
OCTAL D-TYPE EDGE-TRIGGERED FLIP-FLOPS 


recommended operating conditions 



SN54ALS374 

SN74ALS374 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

VCC Supply voltage 

4.5 5 5.5 

4.5 5 5.5 

V 

V||-| High-level input voltage 

2 

2 

V 

V|l Low-level input voltage 

0.8 

0.8 

V 

lOH High-level output current 

-1 


mA 


-2.6 

lOL Low-level output current 

12 


mA 


24 

fclock Clock frequency 



MHz 

t w Pulse duration 

CLK high 



ns 

CLK low 



t su Setup time, data before CLKt 

10 

10 

ns 

th Hold time, data after CLKt 

4 

0 

ns 

Ta Operating free-air temperature 

-55 125 

0 70 

°c 


electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


PARAMETER 

TEST CONDITIONS 

SN54ALS374 

SN74ALS374 

UNIT 

MIN TYPt MAX 

MIN TYPt MAX 

V|K 

V CC = 4.5 V, l| = - 18 mA 

-1.5 

-1.5 

V 

VOH 

Vcc = 4.5 V, Iqh = — 1 mA 

2.4 3.3 


V 

Vcc = 4.5 V Iqh = -2.6 mA 


2.4 3.2 

VOL 

Vcc = 4.5 V, IqL =12 mA 

0.25 0.4 

0.25 0.4 

V 

VCC = 4.5 V Iql = 24 mA 


0.35 0.5 

'OZH 

Vcc = 5 - 5 V, V 0 = 2.7 V 

20 

20 

pA 

'OZL 

Vcc = 5.5 V, Vo = 0.4 V 

-20 

-20 

pA 

l| 

Vcc = 5.5 V, V| = 7 V 

0.1 

0.1 

mA 

l|H 

Vcc = 5.5 V, V| = 2.7 V 

20 

20 

pA 

>1L 

Vcc = 5.5 V, V| = 0.4 V 

-0.1 

-0.1 

mA 

l 0 § 

Vcc = 5.5 V, Vq = 2.25 V 

-30 -112 

-30 -112 

mA 

>cc 

Vcc = 5.5 V 

Outputs high 

11 

11 

mA 

Outputs low 

19 

19 

Outputs disabled 

20 

20 


t All typical values are at Vcc = 5 V, Ta = 25°C. 

§The output conditions have been chosen to produce a current that closely approximates one halt of the true short-circuit output current, Iqs- 

Additional information on these products can be obtained from the factory as it becomes available. 
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TYPES SN54ALS374, SN74ALS374 
OCTAL D-TYPE EDGE-TRIGGERED FLIP-FLOPS 


switching characteristics {see note 1) 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

V cc = 4 5 v ,0 5 5 v - 
C L = 50 pF, 

R1 = 500 n, 

R2 = 500 Q, 

T A = MIN to MAX 

UNIT 

SN54ALS374 

SN74ALS374 

MIN TYPi MAX 

MIN TYPt MAX 

fmax 



50 

50 

MHz 

tPLH 

CLK 

Q 

8 

8 

ns 

tPHL 

8 

8 

l PZH 

OC 

Q 

10 

10 

ns 

tpZL 

12 

12 

tPHZ 

OC 

Q 

7 

7 

ns 

*PLZ 

9 

9 


t All typical values are at Vcc = 5 V, = 25 °C. 

NOTE 1: For load circuit and voltage waveforms, see page 1 -12. 


TYPICAL APPLICATION DATA 

EXPANDABLE 4-WORD BY 8-BIT GENERAL REGISTER FILE 


4 

'ALS374 
OR AS374 



INPUT OUTPUT 


Texas Instruments 


INCORPORATED 

POST OFFICE BOX 225012 • DALLAS, TEXAS 75265 


2-227 




urea ani04Hda/4, ani/4H3j/4 

OCTAL D-TYPE EDGE-TRIGGERED FLIP-FLOPS 


recommended operating conditions 



SN54AS374 

SN74AS374 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

Vcc Supply voltage 

4.5 5 5.5 

4.5 5 5.5 

V 

V|(-| High-level input voltage 

2 

2 

V 

V|i_ Low-level input voltage 

0.8 

0.8 

V 

lOH High-level output current 

-12 

-12 

mA 


— 15t 

lOL Low-level output current 

32 

32 

mA 


48t 

fclock Clock frequency 



MHz 

t w Pulse duration 

CLK high 



ns 

CLK low 



Setup time, data 
tsu before CLKt 



ns 

th Hold time, data after CLKt 



ns 

T/y Operating free-air temperature 

-55 125 

0 70 

°c 


TThe extended limits apply only if Vqq is maintained between 4.75 V and 5.25 V. 


electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


PARAMETER 

TEST CONDITIONS 

SN54AS374 

SN74AS374 

UNIT 

MIN TYPt MAX 

MIN TYPt MAX 

V| K 

V CC = 4.5 V, 1| = — 1 8 mA 

-1.2 

-1.2 

V 

v OH 

V C c = 4 5 V, lOH = -12 mA 

2.4 3.2 

2.4 3.2 

V 

Vcc = 4.75 V, Ioh = -15 mA 


2.4 3.3 

v OL 

Vcc = 4 -5 V, lOL = 32 mA 

0.25 0.5 

0.25 0.5 

V 

V C c = 4 -?5 V, l 0L = 48 mA 


0.35 0.5 

lOZH 

V C c = 5-5 V, V 0 = 2.7 V 

50 

50 

pA 

'OZL 

V C c = 5.5 V, V 0 = 0.4 V 

-50 

-50 

pA 

'I 

V C c = 5.5 V, V| = 7 V 

0.1 

0.1 

mA 

IlH 

V C c = 5.5 V, V| = 2.7 V 

20 

20 

PA 

IlL 

OC, CLK 

V C c = 5.5 V, V| = 0.4 V 

-0.1 

-0.1 

mA 

Data 

-1.3 

-1.3 

io§ 

Vcc = 5.5 V, Vq = 2.25 V 

-30 -112 

-30 -112 

mA 

'cc 

V C c = 5.5 V 

Outputs high 



mA 

Outputs low 

84 

84 

Outputs disabled 

88 

88 


t All typical values are at Vqq = 5 V, T/^ = 25 °C. 

§The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, Iqs- 


Additional information on these products can be obtained from the factory as it becomes available. 


Texas Instruments 

INCORPORATED 

POST OFFICE BOX 225012 • DALLAS. TEXAS 75265 




TYPES SN54AS374, SN74AS374 
OCTAL D-TYPE EDGE-TRIGGERED FLIP-FLOPS 


switching characteristics (see note 1) 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

Vcc = 5 V, 

C L = 15 pF, 

R1 = 500 Q. 

R2 = 500 Q, 

T A = 25°C 

Vcc = 4.5 V to 5.5 V, 

Cl = 50 pF, 

R1 = 500 Q, 

R2 = 500 Q, 

T A = MIN to MAX 

UNIT 

'AS374 

SN54AS374 

SN74AS374 

MIN TYP MAX 

MIN TYPt MAX 

MIN TYPt MAX 

fmax 




165 

165 

MHz 

tPLH 

CLK 

Q 


5.5 

5.5 

ns 

t PHL 


6 

6 

l PZH 

OC 

Q 


3.5 

3.5 

ns 

tpZL 


5 

5 

t PHZ 

OC 

Q 


3.5 

3.5 

ns 

tPLZ 


5.5 

5.5 


♦ All typical values are at Vqq = 5 V, T/\ = 25 °C. 

NOTE 1: For load circuit and voltage waveforms, see page 1-12. 


TYPICAL APPLICATION DATA 


BIDIRECTIONAL BUS DRIVER 


OUTPUT 'ALS374 



BIDIRECTIONAL 
DATA BUS 2 


CLOCK 1 H 

BUS 

EXCHANGE 

CLOCK 2 H 


CLOCK 



“LT 

“i_r 


CLOCK CIRCUIT FOR BUS EXCHANGE 
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TYPES SN54ALS465 THRU SN54ALS468, SN74ALS465 THRU SN74ALS468 

OCTAL BUFFERS WITH 3-STATE OUTPUTS 

_D2661, APRIL 1982 


• Mechanically and Functionally Interchangeable with 
DM71/81LS97 and DM71/81LS98 

• P-IM-P Inputs Reduce Bus Loading 

• 3-State Outputs Rated at Iol of 12 mA and 24 mA for 
SN54ALS' and SN74ALS', Respectively 

• Package Options Include Both Plastic and Ceramic 
Chip Carriers in Addition to Plastic and Ceramic OIPs 

• Dependable Texas Instruments Quality and Reliability 

DEVICE DATA PATH 

'ALS465 True 

'ALS466 Inverting 

'ALS467 True 

'ALS468 Inverting 


SN54ALS465, SN54ALS466 . . . J PACKAGE 
SN74ALS465, SN74ALS466. ..N PACKAGE 
(TOP VIEW) 
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SN54ALS465, SN54ALS466 . . . FH PACKAGE 
SN74ALS465. SN74ALS466 . . . FN PACKAGE 
(TOP VIEW) 


description 

These octal buffers utilize the latest advanced low-power 
Schottky technology. The 'ALS465 and 'ALS466 have a two- 
input active-low AND enable gate controlling all eight data 
buffers. The 'ALS467 and 'ALS468 have two separate active- 
low enable inputs each controlling four data buffers. In each 
case, a high level on any G places the affected outputs at high 
impedance. 

The SN54ALS465, SN54ALS466, SN54ALS467, and 
SN54ALS468 are characterized for operation over the full 
military temperature range of -55°C to 125°C. 
The SN74ALS465, SN74ALS466, SN74ALS467, and 
SN74ALS468 are characterized for operation from 0°C to 
70 °C. 



SN54ALS467, SN54ALS468.. . J PACKAGE 
SN74ALS467, SN74ALS468 . . . N PACKAGE 
(TOP VIEW) 
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SN54ALS467, SN54ALS468.. . FH PACKAGE 
SN74ALS467, SN74ALS468 . .. FN PACKAGE 
(TOP VIEW) 
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TYPES SN54ALS465 THRU SN54ALS468, SN74ALS465 THRU SN74ALS468 

OCTAL BUFFERS WITH 3-STATE OUTPUTS 


logic symbols 




'ALS465 

'ALS466 


t> v 


> v 


logic diagrams (positive logic) 
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G1 —ill. 


Pin numbers shown are for J and N packages. 
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TYPES SN54ALS465 THRU SN54ALS468, SN74ALS465 THRU SN74ALS46B 
OCTAL BUFFERS WITH 3-STATE OUTPUTS 


logic symbols 


'ALS467 



1Y1 

1Y2 

1Y3 

1Y4 


2Y1 

2Y2 

2Y3 

2Y4 


'ALS468 



1Y1 

1Y2 

1Y3 

1Y4 


2Y1 

2Y2 

2Y3 

2Y4 


logic diagrams (positive logic) 


'ALS467 
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'ALS468 




1 Y1 

1Y2 

1 Y3 
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2Y1 
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Pin numbers shown are for J and N packages. 
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TYPES SFJ54ALS465 THRU SN54ALS468, SN74ALS465 THRU SN74ALS468 

OCTAL BUFFERS WITH 3-STATE OUTPUTS 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, Vcc .7 V 

Input voltage.7 V 

Voltage applied to a disabled 3-state output.5.5 V 

Operating free-air temperature range: SN54ALS465 THRU SN54ALS468 .- 55 °C to 1 25 °C 

SN74ALS465 THRU SN74ALS468 . 0°Cto70°C 

Storage temperature range. -65°Cto150°C 



recommended operating conditions 



SN54ALS465 

THRU 

SN54ALS468 

SN74ALS465 

THRU 

SN74ALS468 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

V(x Supply voltage 

4.5 5 5.5 

4.5 5 5.5 

V 

V|h High-level input voltage 

2 

2 

V 

V|l Low-level input voltage 

0.8 

0.8 

V 

'OH High-level output current 

-12 


mA 


-15 

Iql Low-level output current 

12 


mA 


24 

Ta Operating free-air temperature 

-55 125 

0 70 

°C 


electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


PARAMETER 

TEST CONDITIONS 

SN54ALS465 

THRU 

SN54ALS468 

SN74ALS465 

THRU 

SN74ALS468 

UNIT 

MIN TYPt MAX 

MIN TYPt MAX 

V|K 

V CC = 4.5 V, l| = — 18 mA 

-1.5 

-1.5 

V 

VOH 

Vcc = 4.5 V, lOH = -3 mA 

2.4 3.2 

2.4 3.2 

V 

Vcc = 4.5 V, lOH = —12 mA 

2 


Vcc = 4.5 V Iqh = —15 mA 


2 

VOL 

Vcc = 4.5 V, Iql = 12 mA 

0.25 0.4 

0.25 0.4 

V 

Vcc = 4.5 V IqL = 24 mA 


0.35 0.5 

'OZH 

V C c = 5 5 V, Vq = 2.7 V 

20 

20 

mA 

'OZL 

Vcc = 5.5 V, Vo = 0.4 V 

-20 

-20 

m a 

l| 

Vcc = 5.5 V, V| = 7 V 

0.1 

0.1 

mA 

l|H 

Vcc = 5 5 V, V| = 2.7 V 

20 

20 

mA 

l|L 

Vcc = 5.5 V, V| = 0.4 V 

-0.1 

-0.1 

mA 

io§ 

V C c = 5.5 V, Vq = 2.25 V 

-30 -112 

-30 -112 

mA 

'cc 

'ALS465 

'ALS467 

V C c = 5.5 V 

Outputs high 



mA 

Outputs low 



Outputs disabled 



'ALS466 

'ALS468 

V C c = 5.5 V 

Outputs high 

6 1 1 

6 10 

mA 

Outputs low 

13 25 

13 22 

Outputs disabled 

CO 

r» 

17 25 


t All typical values are at Vqq = 5 V, = 25 °C. 

§The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, Iqs- 

Additional information on these products can be obtained from the factory as it becomes available. 
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TYPES SN54ALS465 THRU SN54ALS468, SN74ALS465 THRU SN74ALS468 
OCTAL BUFFERS WITH 3-STATE OUTPUTS 


'ALS465, 'ALS467 switching characteristics (see note 1) 





Vqc = 4.5 V to 5.5 V, 

Cl = 50 pF, 

R1 = 500 Q, 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

R2 = 500 52, 

Ta = MIN to MAX 

UNIT 




SN54ALS465 

SN74ALS465 





SN54ALS467 

SN74ALS467 





MIN TYPt MAX 

MIN TYPt MAX 


tPLH 





ns 

tPHL 


' 



tpZH 


Any Y 



ns 

tpZL 




tPHZ 


Any Y 




tPLZ 






'ALS466, 'ALS468 switching characteristics (see note 1} 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

Vcc = 4.5 V to 5.5 V, 

Cl = 50 pF, 

R1 = 500 52, 

R2 = 500 52, 

Ta = MIN to MAX 

UNIT 

SN54ALS466 

SN54ALS468 

SN74ALS466 

SN74ALS468 

MIN MAX 

MIN MAX 

t PLH 

A 

Y 

3 15 

3 13 

ns 

tPHL 

2 1 1 

2 9 

tPZH 

G 

Any Y 

4 21 

4 16 

ns 

tPZL 

7 25 

7 23 

tPHZ 

G 

Any Y 

2 12 

2 10 

ns 

t PLZ 

5 25 

5 22 


t All typical values are at Vqq = 5 V, T/\ = 25 °C. 

NOTE 1: For load circuit and voltage waveforms, see page 1-12. 

Additional information on these products can be obtained from the factory as it becomes available. 
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TYPES SN54ALS518 THRU SN54ALS522, SN74ALS518 THRU SN74ALS522 

8-BIT IDENTITY COMPARATORS 

D2661, JUNE 1982 —REVISED DECEMBER 1982 


Compares Two 8-Bit Words 

Choice of Totem-Pole or Open-Collector Outputs 

'ALS518, 'ALS520, and 'ALS522 Have 20-kQ Pull-up 
Resistors on Q Inputs 

Package Options Include Both Plastic and Ceramic 
Chip Carriers in Addition to Plastic and Ceramic DIPs 

Dependable Texas Instruments Quality and Reliability 



INPUT 

OUTPUT FUNCTION 

TYPE 

PULL-UP 

AND 


RESISTOR 

CONFIGURATION 

'ALS518 

Yes 

P = Q open-collector 

'ALS519 

No 

P = Q open-collector 

'ALS520 

Yes 

P = Q totem-pole 

'ALS521 t 

No 

P = Q totem-pole 

'ALS522 

Yes 

P = Q open-collector 


SN54ALS' . . . J PACKAGE 
SN74ALS' . . . NPACKAGE 
(TOP VIEW) 
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16 

: 

Q6 
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6 

15 

: 

P6 
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7 
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Q5 
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9 

12 
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10 

11 
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SN54ALS' . . . FH PACKAGE 
SN74ALS' . . . FN PACKAGE 
(TOP VIEW) 


t'ALS521 is identical to 'ALS688 

description 

These identity comparators perfrom comparisons on two eight- 
bit binary or BCD words. The 'ALS518 and 'ALS519 provide 
P = Q outputs, while the 'ALS520, 'ALS521, and 'ALS522 
provide P = Q outputs. The 'ALS518, 'ALS519, and 'ALS522 
have open-collector outputs. The 'ALS518, 'ALS520, and 
'ALS522 feature 20-kS3 pull-up termination resistors on the Q 
inputs for analog or switch data. 

The SN54ALS518 through SN54ALS522 are characterized for 
operation over the full military temperature range of -55°C to 
125 °C. The SN74ALS518 through SN74ALS522 are 
characterized for operation from 0°C to 70 °C. 


o O 

o o on 



n o 't in 
a z cl o Q- 

a 


*P = Q for ’ALS518 and ’ALS519, and P = Q for 


'ALS520, 'ALS521, and ’ALS522. 


NC — no internal connection. 


FUNCTION TABLE 


INPUTS 

OUTPUTS 

DATA 

ENABLE 



P, Q 

G 

P = Q 

P = Q 

P = Q 

L 

H 

L 

P>Q 

L 

L 

H 

P<Q 

L 

L 

H 

X 

H 

L 

H 


32 
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TYPES SN54ALS518 THRU SN54ALS522, SN74ALS518 THRU SN74ALS522 
8-BIT IDENTITY COMPARATORS 


logic symbols 



'ALS518 

'ALS520 

'ALS522 

'ALS519 

'ALS521 



COMP 
G1 ^ 


1/ 1P=Q Q 


logic diagrams (positive logic) 


'ALS518 

'ALS520 

'ALS519 

'ALS521 


'ALS522 


Pin numbers shown are for J and N package 
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TYPES SN54ALS518 THRU SN54ALS522, SN74ALS518 THRU SN74ALS522 

8-BIT IDENTITY COMPARATORS 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, Vcc .7 V 

Input voltage: Q inputs of'ALS51 8,'ALS522 . Vqq + 0.5 V or 5.5 V, whichever is less 

All other inputs .7 V 

Off-state output voltage ..7 V 

Operating free-air temperature range: SN54ALS51 8, SN54ALS51 9, SN54ALS522 . -55°Cto125°C 

SN74ALS518, SN74ALS519, SN74ALS522 . 0°Cto70°C 

Storage temperature range. - 65 °C to 1 50 °C 


recommended operating conditions 




SN54ALS518 

SN74ALS518 




SN54ALS519 

SN74ALS519 

UNIT 



SN54ALS522 

SN74ALS522 



MIN 

NOM MAX 

MIN 

NOM MAX 


Vcc 

Supply voltage 

4.5 

5 5.5 

4.5 

5 5.5 

V 

V|H 

High-level input voltage 

2 

2 

V 

V|L 

Low-level input voltage 

0.8 

0.8 

V 

VOH 

High-level output current 

5.5 

5.5 

V 

'OL 

Low-level output current 

12 


mA 


24 

t a 

Operating free-air temperature 

-55 

125 

0 

70 

°C 



electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


PARAMETER 

TEST CONDITIONS 

SN54ALS518 

SN54ALS519 

SN54ALS522 

SN74ALS518 

SN74ALS519 

SN74ALS522 

UNIT 

MIN TYPt MAX 

MIN TYPt MAX 

V|K 

V c c = 4.5 V, l| = -18 mA 

-1.5 

- 1.5 

V 

'OH 

V CC =4.5V, Vqh = -5.5 mA 

0.1 

0.1 

mA 

VOL 

V C c = 4.5 V, Iql = 12 mA 

0.25 0.4 

0.25 0.4 

V 

VCC = 4.5 V Iol = 24 mA 


0.35 0.5 

l| 

'ALS518, 'ALS522 Q inputs 

Vcc = 5.5 V, V| = 5.5 V 

0.1 

0.1 

mA 

All other inputs 

V C c = 5.5 V V| = 7 V 

0.1 

0.1 

IlH 

'ALS51 8, 'ALS522 Q inputs 

V C C = 5.5 V, V| = 2.7 V 

-0.2 

-0.2 

mA 

All other inputs 

20 

20 

pA 

l|L 

'ALS518, 'ALS522 Q inputs 

Vcc = 5.5 V, V| = 0.4 V 

-0.6 

-0.6 

mA 

All other inputs 

-0.1 

-0.1 

'cc 

'ALS518 

V C c = 5.5 V 

11 17 

11 17 

mA 

'ALS519 

11 17 

11 17 

'ALS522 

9 15 

9 15 


t All typical values are at Vqq = 5 V, = 25 °C. 


Additional information on these products can be obtained from the factory as it becomes available. 
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TYPES SN54ALS518 THRU SN54ALS522, SN74ALS518 THRU SN74ALS522 
8-BIT IDENTITY COMPARATORS 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, Vqc . 

Input voltage: Q inputs of'ALS520 . 

All other inputs . 

Operating free-air temperature range: SN54ALS520, SN54ALS521 

SN74ALS520, SN74ALS521 
Storage temperature range. 


.. . . 7 V 

Vcc + 0-5 V or 5.5 V, whichever is less 

.7 V 

. - 55 °C to 1 25 °C 

.0 °C to 70 °C 

. - 65 °C to 1 50°C 


2 


recommended operating conditions 



SN54ALS520 

SN54ALS521 

SN74ALS520 

SN74ALS521 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

Vqc Supply voltage 

4.5 5 5.5 

4.5 5 5.5 

V 

V|h High-level input voltage 

2 

2 

V 

V|i_ Low-level input voltage 

0.8 

0.8 

V 

lOH High-level output current 

-1 


mA 


-2.6 

lOL Low-level output current 

12 


mA 


24 

Ta Operating free-air temperature 

-55 125 

0 70 

°C 


electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


PARAMETER 

TEST CONDITIONS 

SN54ALS520 

SN54ALS521 

SN74ALS520 

SN74ALS521 

UNIT 

MIN TYPt MAX 

MIN TYPt MAX 

V|K 

Vcc = 4.5 V, l| = — 18 mA 

-1.5 

- 1.5 

V 

v OH 

Vcc = 4.5 V, Iqh = - 1 mA 

24 3.3 


V 

Vcc = ^ ^ V l()H = ^-6 


2.4 3.2 

v OL 

Vqc = 4.5 V, Iql = 12 mA 

0.25 0.4 

0.25 0.4 

V 

Vcc = 4.5 V Iql = 24 mA 


0.35 0.5 

h 

'ALS520 Q inputs 

V C c = 5.5 V, V| = 5.5 V 

0.1 

0.1 

mA 

All other inputs 

Vcc = 5.5 V V| = 7 V 

0.1 

0.1 

hH 

'ALS520 Q inputs 

V C c = 5.5 V, V| = 2.7 V 

-0.2 

-0.2 

mA 

All other inputs 

20 

20 

M A 

IlL 

'ALS520 Q inputs 

V C c = 5.5 V, V| = 0.4 V 

-0.6 

-0.6 

mA 

All other inputs 

-0.1 

-0.1 

l 0 § 

V C c = 5.5 V, V 0 = 2.25 V 

-30 -112 

-30 -112 

mA 

'cc 

'ALS520 

Vcc = 5.5 V 

9 15 

9 15 

mA 

'ALS521 

9 15 

9 15 


tAII typical values are at V^c s 5 V, = 25°C. 

§The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, Iqs- 

Additional information on these products can be obtained from the factory as it becomes available. 
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TYPES SN54ALS518 THRU SN54ALS522, SN74ALS518 THRU SN74ALS522 

8-BIT IDENTITY COMPARATORS 


'ALS518, 'ALS519 switching characteristics (see note 1) 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

Vcc = 4 5 V to 5.5 V, 

Cl = 50 pF, 

R L = 680 Q, 

T A = MIN to MAX 


SN54ALS518 

SN54ALS51 9 

SN74ALS518 

SN74ALS519 

MIN MAX 

MIN MAX 

l PLH 

P or Q 

P = Q 

15 37 

15 33 


l PHL 

3 18 

3 15 

tPLH 

G 

P = Q 

15 37 

15 33 

ns 

t PHL 

3 18 

3 15 


'ALS522 switching characteristics (see note 1) 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 


Vcc = 4 5 v to 5 5 V, 

C L = 50 pF, 

RL = 680 Q, 

T A = MIN to MAX 


UNIT 




| SN54ALS522 j 

| SN74ALS522 j 





MIN 

MAX 

MIN 

MAX 


tPLH 

P or Q 


10 

30 

10 

25 


tPHL 


5 

25 

5 

23 


t PLH 


P = Q 

8 

30 

8 

25 

ns 

tPHL 


8 

30 

8 

23 


JAM typical values are at Vcc = 5 V, T A = 25°C. 

NOTE 1. For load circuit and voltage waveforms, see page 1-12. 


Additional information on these products can be obtained from the factory as it becomes available. 
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TYPES SN54ALS518 THRU Snib4ALSb22, SN74ALS518 THRU SN74ALS522 
8-BIT IDENTITY COMPARATORS 


switching characteristics (see note 1) 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

Vcc = 4.5 V to 5.5 V, 

Cl = 50 pF, 

Rj. = 500 Q, 

T A = MIN to MAX 

UNIT 

SN54ALS520 

SN54ALS521 

SN74ALS520 

SN74ALS521 

MIN MAX 

MIN MAX 

tPLH 

P or Q 

p="q 

3 16 

3 12 

ns 

tPHL 

5 25 

5 20 

tpLH 

G 

“U | 

n 

ol 

2 15 

2 12 

ns 

tPHL 

5 23 

CM 

CM 

in 


NOTE 1. For load circuit and voltage waveforms, see page 1-12. 
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TYPES SN54ALS533, SN54AS533, SN74ALS533, SN74AS533 
OCTAL D-TYPE TRANSPARENT LATCHES WITH 3-STATE OUTPUTS 

D2661, APRIL 1982 


M • 8-Latches In a Single Package 
■ • 3-State Bus-Driving Inverting Outputs 
I • Full Parallel Access for Loading 
| • Buffered Control Inputs 

• P-N-P Inputs Reduce D-C Loading on Data Lines 

• Package Options Include Both Plastic and Ceramic 
Chip Carriers in Addition to Plastic and Ceramic DIPs 

• Dependable Texas Instruments Quality and Reliability 
description 

These 8-bit latches feature three-state outputs designed 
specifically for driving highly capacitive or relatively low- 
impedance loads. They are particularly suitable for implementing 
buffer registers, I/O ports, bidirectional bus drivers, and working 
registers. 

The eight latches of the 'ALS533 and 'AS533 are transparent 
D-type latches. While the enable (C) Is high, the Q outputs will 
follow the complements of the D inputs. When the enable is 
taken low, the Q outputs will be latched at the inverses of the 
levels that were set up at the D inputs. The 'ALS533 and 
'AS533 are functionally equivalent to the 'ALS373 and 'AS373 
except for having inverted outputs. 

A buffered output-control (OC) input can be used to place the 
eight outputs in either a normal logic state (high or low logic 
levels) or a high-impedance state. In the high-impedance state 
the outputs neither load nor drive the bus lines significantly. The 
high-impedance third state and increased drive provide the 
capability to drive the bus lines in a bus-organized system 
without need for interface or pull-up components. 

The output control does not affect the internal operation of the 
latches. Old data can be retained or new data can be entered 
while the outputs are off. 

The SN54ALS533 and SN54AS533 are characterized for 
operation over the full military temperature range of - 55 °C to 
125°C. The SN74ALS533 and SN74AS533 are characterized 
for operation from 0°C to 70 °C. 


SN54ALS533, SN54AS533 . . . JPACKAGE 
SN74ALS533, SN74AS533 . . . NPACKAGE 
(TOP VIEW) 


7T 

J20 

3 vcc 
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19 

D 8Q 
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H7Q 
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7 

14 

2 6D 

8 

13 

2 5D 

9 

12 
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10 

11 
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SN54ALS533, SN54AS533 . . . FH PACKAGE 
SN74ALS533, SN74AS533 . . . FN PACKAGE 
(TOP VIEW) 
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FUNCTION TABLE (EACH LATCH) 


INPUTS 

OUTPUT 

OC 

ENABLE C 

D 

Q 

L 

H 

H 

L 

L 

H 

L 

H 

L 

L 

X 

Qo 

H 

X 

X 

z 
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TYPES SN54ALS&33, SN54AS533, SN74ALS533, SN74AS533 
OCTAL D-TYPE TRANSPARENT LATCHES WITH 3-STATE OUTPUTS 


logic symbol 


logic diagram (positive logic) 


Pin numbers shown are for J and N packages. 



mm 

[■H3 

515H 

isiSB 

fsISH 

am 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 

Supply voltage, Vqc .7 V 

Input voltage.7 V 

Voltage applied to a disabled 3-state output.5.5 V 

Operating free-air temperature range: SN54ALS533, SN54AS533 . - 55 °C to 1 25 °C 

SN74ALS533, SN74AS533 . 0°Cto70°C 

Storage temperature range. -65°Cto150°C 
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TYPES SN54ALS533, SN74ALS533 
OCTAL D-TYPE TRANSPARENT LATCHES WITH 3-STATE OUTPUTS 


recommended operating conditions 



SN54ALS533 

SN74ALS533 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

Vcc Supply voltage 

4.5 5 5.5 

4.5 5 5.5 

V 

V|h High-level input voltage 

2 

2 

V 

V|l Low-level input voltage 

0.8 

0.8 

V 

lOH High-level output current 

- 1 


mA 


-2.6 

lOL Low-level output current 

12 


mA 


24 

t w Pulse duration, Enable C high 



ns 

t su Setup time, data before enable Cl 



ns 

th Hold time, data after enable Cl 



ns 

Ta Operating free-air temperature 

-55 125 

o 

r> 

O 

°c 



electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


PARAMETER 

TEST CONDITIONS 

SN54ALS533 

SN74ALS533 

UNIT 

MIN TYPi MAX 

MIN TYPt MAX 

V|K 

V CC = 4.5 V, l| = - 18 mA 

- 1.5 

- 1.5 

V 

V 0H 

Vcc = 4.5 V, Iqh = rnA 

2.4 3.3 


V 

V C C = 4.5 V Iqh = -2.6 mA 


2.4 3.2 

V 0L 

V C C = 4.5 V, Iql = 12 mA 

0.25 0.4 

0.25 0.4 

V 

Vcc = 4.5 V l 0L = 24 mA 


0.35 0.5 

lOZH 

Vcc = 5.5 V, V 0 = 2.7 V 

20 

20 

pA 

'OZL 

V C c = 5.5 V, V 0 = 0.4 V 

-20 

-20 

pA 

l| 

V C C = 5.5 V. V| = 7 V 

0.1 

0.1 

mA 

'IH 

V C c = 5.5 V, V| = 2.7 V 

20 

20 

pA 

IlL 

V C c = 5.5 V, V| = 0.4 V 

-0.1 

-0.1 

mA 

io§ 

V C c = 5.5 V, V 0 = 2.25 V 

-30 -112 

-30 -112 

mA 

>cc 

Vcc = 5.5 V 

Outputs high 

10 

10 

mA 

Outputs low 

17 

17 

Outputs disabled 

18.5 

18.5 


t All typical values are at Vqq = 5 V, Ta = 25°C. 

§The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, Iqs- 


Additional information on these products can be obtained from the factory as it becomes available. 
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TYPES SN54ALS533, SN74ALS533 

OCTAL D-TYPE TRANSPARENT LATCHES WITH 3-STATE OUTPUTS 


switching characteristics (see note 1) 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

Vcc = 4.5 V to 5.5 V, 

Cl = 50 pF, 

R1 = 500 Q, 

R2 = 500 Q, 

T A = MIN to MAX 

UNIT 

SN54ALS533 

SN74ALS533 

MIN TYPt MAX 

MIN TYPt MAX 

tpLH 

D 

Q 

10 

10 

ns 

tpHL 

10 

10 

tPLH 

C 

Any Q 

13 

13 

ns 

*PHL 

13 

13 

l PZH 

OC 

Any Q 

10 

10 

ns 

tPZL 

12 

12 

tpHZ 

OC 

Any Q 

7 

7 

ns 

*PLZ 

9 

9 


* All typical values are at V^c = 5 V, T A = 25 °C. 

NOTE 1: For load circuit and voltage waveforms, see page 1-12. 


D latch signal conventions 

It is Tl practice to name the outputs and other inputs of a D-type latch and to draw its logic symbol based on the 
assumption of true data (D) inputs. Then outputs that produce data in phase with the data inputs are called Q and those 
producing complementary data are called Q. An input that causes a Q output to go high or a Q" output to go low is called 
Preset; an in put t hat causes a Q output to go high or a Q output to go low is called Clear. Bars are used over these pin 
names ( PRE and CLR) if they are active low. 

In some applications it may be advantageous to redesignate the data input D. In that case all the other inputs and 
outputs should be renamed as shown below. Also shown are corresponding changes in the graphical symbol. Arbitrary 
pin numbers are shown in parentheses. 



CLR 


CLR 

C 

D 

PRE 


n>r^ 

R 

Cl 

_ (5) 

(2) 


{3) r> 

(4 >r^ 

s 

(6) 




Notice that Q and Q exchange names, which causes Preset and Clear to do likewise. Also notice that the polarity 
indicators (fcj on PRE and CLR remain since these inputs are still active-low, but that the presence or absence of the 
polarity indicator changes at D, Q, and Q. Of course pin 5 (Qi is still in phase with the data input D, but now both are 
considered active-low. 
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TYPES SN54AS533, SN74AS533 
OCTAL D-TYPE TRANSPARENT LATCHES WITH 3-STATE OUTPUTS 


recommended operating conditions 



SN54AS533 

SN74AS533 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

Vcc Supply voltage 

4.5 5 5.5 

4.5 5 5.5 

V 

V|n High-level input voltage 

2 

2 

V 

V|l Low-level input voltage 

0.8 

0.8 

V 

lOH High-level output current 

-12 

-12 

mA 


— 1 51 

lOL Low-level output current 

32 

32 

mA 


481 

t w Pulse duration, enable C high 



ns 

t su Setup time, data before enable CJ 



ns 

th Hold time, data after enable Cl 



ns 

T/v Operating free-air temperature 

-55 125 

o 

r- 

O 

°c 


TThe extended limits apply only if Vqc is maintained between 4,75 V and 5.25 V. 


electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


PARAMETER 

TEST CONDITIONS 

SN54AS533 

SN74AS533 

UNIT 

MIN TYPt MAX 

MIN TYPt MAX 

V|K 

Vcc = 4.5 V, l| = - 18 mA 

-1.2 

-1.2 

V 

V 0H 

V C c = 4.5 V, lOH = -12 mA 

2.4 3.2 

2.4 3.2 

V 

Vcc = 4.75 V, lOH = - 1 5 mA 


2.4 3.3 

VOL 

Vcc = 4.5 V, l 0L = 32 mA 

0.25 0.5 

0.25 0.5 

V 

Vcc = 4.75 V, Iql = 48 mA 


0.35 0.5 

'OZH 

V C c = 5.5 V, V 0 = 2.7 V 

50 

50 

mA 

'OZL 

V C C = 5.5 V, V 0 = 0.4 V 

-50 

-50 

mA 

l| 

V C C = 5.5 V, V| = 7 V 

0.1 

0.1 

mA 

IlH 

V C c = 5.5 V, V| = 2.7 V 

20 

20 

pA 

IlL 

Vcc = 5.5 V, V| = 0.4 V 

-0.2 

-0.2 

mA 

io* 

Vcc = 5.5 V, V 0 = 2.25 V 

-30 -112 

-30 -112 

mA 

'cc 

Vcc = 5.5 V 

Outputs high 

71 

71 

mA 

Outputs low 



Outputs disabled 




t All typical values are at Vcc “ 5 V, = 25 °C. 

§The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, Iqs- 


Additional information on these products can be obtained from the factory as it becomes available. 
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TYPES SN54AS533, SN74AS533 

OCTAL D-TYPE TRANSPARENT LATCHES WITH 3-STATE OUTPUTS 


switching characteristics (see note 1) 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

Vcc = 5 V, 

Cl = 15 pF, 

R1 = 500 n, 

R2 = 500 n, 

T A = 25°C 

V CC = 4.5 V to 5.5 V, 

Cl = 50 pF, 

R1 = 500 Q, 

R2 = 500 Q, 

Ta = MIN to MAX 

UNIT 

'AS533 

SN54AS533 

SN74AS533 

MIN TYPt MAX 

MIN TYPt MAX 

MIN TYPt MAX 

tPLH 

D 

Q 


5.5 

•5.5 

ns 

IPHL 


4 

4 

tPLH 

C 

Any Q 


7 

7 

ns 

tPHL 


5 

5 

tPZH 

OC 

Any Q 


3.5 

3.5 

ns 

tPZL 


5 

5.5 

tPHZ 

OC 

Any Q 


3.5 

3.5 

ns 

tPLZ 


5.5 

5.5 


$ All typical values are at Vcc = 5 V, T A = 25 °C. 

NOTE 1: For load circuit and voltage waveforms, see page 1-12. 

Additional information on these products can be obtained from the factory as it becomes available. 
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TYPES SN54ALS534, SN54AS534, SN74ALS534. SN74AS534 
OCTAL D-TYPE EDGE-TRIGGERED FLIP-FLOPS WITH 3-STATE OUTPUTS 


D2661, APRIL 1982 


• 3-State Bus-Driving inverting Outputs 

• Buffered Control Inputs 

• P-N-P Inputs Reduce D-C Loading on Data Lines 

• Package Options Include Both Plastic and Ceramic 
Chip Carriers in Addition to Plastic and Ceramic DIPs 

• Dependable Texas Instruments Quality and Reliability 
description 

These 8-bit flip-flops feature three-state outputs designed 
specifically for driving highly capacitive or relatively low- 
impedance loads. They are particularly attractive for 
implementing buffer registers, I/O ports, bidirectional bus drivers, 
and working registers. 


SN54ALS534, SN54AS534 . . . J PACKAGE 
SN74ALS534, SN74AS534 . . . NPACKAGE 
(TOP VIEW) 


ocC 

iqC 

idC 

2DC 

2QC 

3QC 

3DC 

4DL 

4QC 

GNDQ 


1 U20I 


Hvcc 
D8Q 
8l|8D 
D7D 
]7Q 
5^60 
4^6D 
3 35D 
35Q 
JCLK 


The eight flip-flops of the 'ALS534 and 'AS534 are edge- 
triggered D-type flip-flops. On the positive transition of the clock, 
the Q outputs will be set to the complement of the logic states 
that were set up at the D inputs. The 'ALS534 and 'AS534 are 
functionally equivalent to the 'ALS374 and 'AS374 except for 
having inverted outputs. 

A buffered output-control input can be used to place the eight 
outputs in either a normal logic state (high or low logic levels) or a 
high-impedance state. In the high-impedance state the outputs 
neither load nor drive the bus lines significantly. The high- 
impedance third state and increased drive provide the capability 
to drive the bus lines in a bus-organized system without need for 
interface or pull-up components. 

The output control does not affect the internal operation of the 
flip-flops. Old data can be retained or new data can be entered 
while the outputs are off. 

The SN54ALS534 and SN54AS534 are characterized for 
operation over the full military temperature range of - 55 °C to 
1 25 °C. The SN74ALS534 and SN74AS534 are characterized 
for operation from 0°C to 70 °C. 


SN54ALS534, SN54AS534 . . . FH PACKAGE 
SN74ALS534, SN74AS534 . . . FN PACKAGE 
(TOP VIEW) 
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FUNCTION TABLE (EACH FLIP-FLOP) 


INPUTS 

OUTPUT 

Q 

OC 

CLK 

D 

L 

t 

H 

L 

L 

t 

L 

H 

L 

L 

X 

Qo 

H 

X 

X 
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TYPES SN54ALS534, SN54AS534, SN74ALS534, SN74AS534 
OCTAL D-TYPE EDGE-TRIGGERED FLIP-FLOPS WITH 3-STATE OUTPUTS 


logic symbol 



logic diagram (positive logic) 



Pin numbers shown are for J and N packages. 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 

Supply voltage, Vcc .. 

Input voltage... ' '' 

Voltage applied to a disabled 3-state output.5.5 V 

Operating free-air temperature range: SN54ALS534, SN54AS534 . — 55 °C to 1 25 °C 

SN74ALS534, SN74AS534 . 0°Cto70°C 

Storage temperature range. -65°Cto150°C 
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TYPES SN54ALS534, SN74ALS534 
OCTAL D-TYPE EDGE-TRIGGERED FLIP-FLOPS WITH 3-STATE OUTPUTS 


recommended operating conditions 



SN54ALS534 

SN74ALS534 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

Vcc Supply voltage 

4.5 5 5.5 

4.5 5 5.5 

V 

V|(_| High-level input voltage 

2 

2 

V 

V|i_ Low-level input voltage 

0.8 

0.8 

V 

Iqh High-level output current 

-1 


mA 


-2.6 

Iql Low-level output current 

12 


mA 


24 

fclock Clock frequency 



MHz 

t w Pulse duration 

CLK high 



ns 

CLK low 



t su Setup time, data before CLKt 



ns 

th Hold time, data after CLKt 



ns 

Ta Operating free-air temperature 

-55 125 

0 70 

°c 


electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


PARAMETER 

TEST CONDITIONS 

SN54ALS534 

SN74ALS534 

UNIT 

MIN TYPt MAX 

MIN TYPt MAX 

V|K 

Vcc = 4.5 V, l| = — 18 mA 

-1.5 

-1,5 

V 

VOH 

Vcc = 4.5 V, lOH = “1 mA 

2.4 3.3 


V 

Vcc = 4.5 V l 0H = -2.6 mA 


2.4 3,2 

VOL 

Vcc = 4.5 V, lOL = 12 mA 

0.25 0.4 

0.25 0.4 

V 

Vcc = 4.5 V IqL = 24 mA 


0.35 0.5 

'OZH 

V C c = 5.5 V, Vo = 2.7 V 

20 

20 

pA 

lOZL 

Vqc = 5.5 V, Vo = 0.4 V 

-20 

-20 

pA 

ll 

Vcc = 5.5 V, V| = 7 V 

0.1 

0.1 

mA 

IlH 

V C c = 5.5 V, V| = 2.7 V 

20 

20 

pA 

IlL 

V C c = 5 ' 5 V, V| = 0.4 V 

-0.1 

-0.1 

mA 

IQ* 

Vcc = 5.5 V, V 0 = 2,25 V 

-30 -112 

-30 -112 

mA 

'cc 

Vcc = 5.5 V 

Outputs high 

11 

11 

mA 

Outputs low 

19 

19 

Outputs disabled 

20 

20 


t All typical values are at ■ 5 V, = 25 °C. 

§The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, Iqs- 


Additional information on these products can be obtained from the factory as it becomes available. 
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TYPES SN54ALS534, SN74ALS534 

OCTAL D-TYPE EDGE-TRIGGERED FLIP-FLOPS WITH 3-STATE OUTPUTS 


switching characteristics (see note 1) 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

Vqc = 4.5 V to 5.5 V, 

Cl = 50 pF. 

R1 = 500 Q, 

R2 = 500 Q, 

T A = MIN to MAX 

UNIT 

SN54ALS534 

SN74ALS534 

MIN TYPi MAX 

MIN TYPt MAX 

fmax 



50 

50 

MHz 

t PLH 

CLK 

Any Q 

8 

8 

ns 

tPHL 

8 

8 

tpZH 

OC 

Any Q 

10 

10 

ns 

tpZL 

12 

12 

tPHZ 

OC 

Any Q 

7 

7 

ns 

tPLZ 

9 

9 


t All typical values are at Vqq = 5 V, = 25°C. 

NOTE 1: For load circuit and voltage waveforms, see page 1*12. 


D flip-flop signal conventions 

It is Tl practice to name the outputs and other inputs of a D-type flip-flop and to draw its logic symbol based on the 
assumption of true data (D) inputs. Then outputs that produce data in phase with the data inputs are called Q and those 
producing complementary data are called Q. An input that causes a Q output to go high or a Q output to go low is called 
Preset; an input that causes a Q output to go high or a Q output to go low is called Clear. Bars are used over these pin 
names (PRE and CLR) if they are active low. 

In some applications it may be advantageous to redesignate the data input D. In that case all the other inputs and 
outputs should be renamed as shown below. Also shown are corresponding changes in the graphical symbol. Arbitrary 
pin numbers are shown in parentheses. 


pKE 

CLK 


CLR 



CLR 

CLK 

D 

PRE 


(1) r-» 

R 1 

pi 

_ (5) 

(2) 

(6) 

(3 >r. 

ID 

S 

(4) r^ 




Notice that Q and Q exchange names, which causes Preset and Clear to do likewise. Also notice that the polarity 
indicators (£>.) on PRE and CLR remain since these inputs are still active-low, but that the presence or absence of the 
polarity indicator changes at D, Q, and Q. Of course pin 5 (Q) is still in phase with the data input D, but now both are 
considered active-low. 
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TYPES SN54AS534, SN74AS534 
OCTAL D-TYPE EDGE-TRIGGERED FLIP-FLOPS WITH 3-STATE OUTPUTS 


recommended operating conditions 



SN54AS534 

SN74AS534 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

Vcc Supply voltage 

4.5 5 5.5 

4.5 5 5.5 

V 

V|h High-level input voltage 

2 

2 

V 

V|l Low-level input voltage 

0.8 

0.8 

V 

Iqh High-level output current 

- 12 

-12 

mA 


-1 51 

Iol Low-level output current 

32 

32 

mA 


481 

fclock Clock frequency 



MHz 

t w Pulse duration 

CLK high 



ns 

CLK low 



t su Setup time, data before CLKt 



ns 

th Hold time, data after CLKt 



ns 

Ta Operating free-air temperature 

-55 125 

o 

r^. 

O 

°c 


tThe extended limits apply only if is maintained between 4.75 V and 5.25 V. 


electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


PARAMETER 

TEST CONDITIONS 

SN54AS534 

SN74AS534 

UNIT 

MIN TYPt MAX 

MIN TYPt MAX 

Vik 

Vcc = 4.5 V, l| = — 18 mA 

-1.2 

-1.2 

V 

VOH 

Vcc = 4.5 V, Iqh = mA 

2.4 3.2 

2.4 3.2 

V 

Vcc = 4.75 V, Ioh = -15 mA 


2.4 3.3 

VOL 

V C c = 4.5 V, Iql = 32 mA 

0.25 0.4 

0.25 0.4 

V 

Vcc = 4.75 V, Iql = 48 mA 


0.35 0.5 

<OZH 

Vcc = 5 5 v - v O = 2.7 V 

50 

50 

pA 

'OZL 

V C c = 5.5 V, V 0 = 0.4 V 

-50 

-50 

pA 

'I 

Vcc = 5.5 V, V| = 7 V 

0.1 

0.1 

mA 

l|H 

V C c = 5.5 V, V| = 2.7 V 

20 

20 

pA 

l|L 

OC, CLK 

Vcc = 5.5 V, V| = 0.4 V 

-0.2 

-0.2 

mA 

D 

-1.3 

-1.3 

<0 5 

V C c = 5.5 V, V 0 = 2.25 V 

-30 -112 

-30 -112 

mA 

'cc 

V C c = 5.5 V 

Outputs high 

84 

84 

mA 

Outputs low 



Outputs disabled 




tAll typical values are at = 5 V, T/\ = 25 °C. 

§The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, Iqs- 

Additional information on these products can be obtained from the factory as it becomes available. 
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TYPES SN54AS534, SN74AS534 

OCTAL D-TYPE EDGE-TRIGGERED FLIP-FLOPS WITH 3-STATE OUTPUTS 


switching characteristics (see note 1) 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

Vcc = 5 V, 

C L = 1 5 pF, 

R1 = 500 Q, 

R2 = 500 Q, 

T A = 25 °C 

V CC = 4.5 V to 5.5 V, 

C L = 50 pF, 

R1 = 500 Q, 

R2 = 500 Q, 

T a = MIN to MAX 

UNIT 

'AS534 

SN54AS534 

SN74AS534 

MIN TYPt MAX 

MIN TYPt MAX 

MIN TYPt MAX 

fmax 




165 

165 

MHz 

tPLH 

CLK 

Any Q 


5.5 

5.5 

ns 

tPHL 


6 

6 

tpZH 

OC 

Any Q 


3.5 

3.5 

ns 

l PZL 


5 

5 

tPHZ 

OC 

Any Q 


3.5 

3.5 

ns 

tPLZ 


5.5 

5.5 


t All typical values are at Vqq = 5 V, = 25°C. 

NOTE 1: For load circuit and voltage waveforms, see page 1-12. 


Additional information on these products can be obtained from the factory as it becomes available. 
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TYPES SN54ALS538, SN74ALS538 
3-LINE TO 8-LINE DECODERS/DEMULTIPLEXERS WITH 3-STATE OUTPUTS 


D2661. APRIL 1982 


3-State Outputs 

Output Polarity Control 

Data Multiplexing Capability 

Multiple Enables for Expansion 

o Package Options Include Both Plastic and Ceramic 
Chip Carriers in Addition to Plastic and Ceramic DIPs 

o Dependable Texas Instruments Quality and Reliability 
description 

The 'ALS538 decoder/demultiplexer accepts three address input 
signals (A, B, C) and decodes them to select one-of-eight 
mutually exclusive outputs. If the polarity control input (AL) is 
high, the outputs are active-low; if AL is low, the outputs are 
active-high. Two active-high and two active-low input enables 


SN54ALS538 . . . J PACKAGE 
SN74ALS538 . . . NPACKAGE 
(TOP VIEW) 

Y2 Mi U20p V C C 


Y1 C 2 
J/0C3 

OE1 Q 4 
OE2 [] 5 
A Q 6 

B L 7 

Y5 [8 
Y6 □ 9 

GNDQio 


19 


P Y3 
18pY4 
17 
16 
15 


Dc 

HG4 
I]G3 
14HG2 
13] G1 
1 2 n AL 
ll]Y7 


SN54ALS538 . . . FH PACKAGE 
SN74ALS538 . . . FN PACKAGE 
(TOP VIEW) 


are available for easy expansion to 1-of-32 decoding with four 
packages, or for data demultiplexing to 1-of-8 or 1 -of-16 
destinations. A high signal on either of the output enables (0E1 
and OE2) forces all outputs to the high-impedance state. 

The SN54ALS538 is characterized for operation over the full 
military temperature range of -55°C to 125°C. The 
SN74ALS538 is characterized for operation from 0 °C to 70 °C. 


(J 

O «— CN U CO 
> > > > > 



FUNCTION TABLE (EACH DECODER/DEMULTIPLEXER) 


FUNCTION 

INPUTS 

OUTPUTS 

0E1 OE2 

G1 

G2 

G3 

G4 

C 

B 

A 

Y n 

Yl 

Y? 

Y ? 

Y 4 

Is_ 

Yb 

y 7 

High impedance 

H 

X 

X 

X 

X 

X 

X 

X 

X 

z 

Z 

Z 

Z 

Z 

Z 

z 

Z 

X 

II 

—i 

< 

X 

H 

X 

X 

X 

X 

X 

X 

X 

z 

Z 

Z 

Z 

Z 

z 

z 

z 


L 

L 

L 

X 

X 

X 

X 

X 

X 









Disable 

L 

L 

X 

L 

X 

X 

X 

X 

X 



All outputs same 



(AL = X) 

L 

L 

L 

L 

X 

X 

X 

X 

H 

X 

X 

H 

X 

X 

X 

X 

X 

X 




level as AL 





L 

L 

H 

H 

L 

L 

L 

L 

L 

H 

L 

L 

L 

L 

L 

L 

L 


L 

L 

H 

H 

L 

L 

L 

L 

H 

L 

H 

L 

L 

L 

L 

L 

L 


L 

L 

H 

H 

L 

L 

L 

H 

L 

L 

L 

H 

L 

L 

L 

L 

L 

Active-High 

Output 

L 

L 

H 

H 

L 

L 

L 

H 

H 

L 

L 

L 

H 

L 

L 

L 

L 

(AL = L) 

L 

L 

H 

H 

L 

L 

H 

L 

L 

L 

L 

L 

L 

H 

L 

L 

L 


L 

L 

H 

H 

L 

L 

H 

L 

H 

L 

L 

L 

L 

L 

H 

L 

L 


L 

L 

H 

H 

L 

L 

H 

H 

L 

L 

L 

L 

L 

L 

L 

H 

L 


L 

L 

H 

H 

L 

L 

H 

H 

H 

L 

L 

L 

L 

L 

L 

L 

H 


L 

L 

H 

H 

L 

L 

L 

L 

L 

L 

H 

H 

H 

H 

H 

H 

H 


L 

L 

H 

H 

L 

L 

L 

L 

H 

H 

L 

H 

H 

H 

H 

H 

H 


L 

L 

H 

H 

L 

L 

L 

H 

L 

H 

H 

L 

H 

H 

H 

H 

H 

Active-Low 

Output 

L 

L 

H 

H 

L 

L 

L 

H 

H 

H 

H 

H 

L 

H 

H 

H 

H 

(AL = H) 

L 

L 

H 

H 

L 

L 

H 

L 

L 

H 

H 

H 

H 

L 

H 

H 

H 


L 

L 

H 

H 

L 

L 

H 

L 

H 

H 

H 

H 

H 

H 

L 

H 

H 


L 

L 

H 

H 

L 

L 

H 

H 

L 

H 

H 

H 

H 

H 

H 

L 

H 


L 

L 

H 

H 

L 

L 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

L 
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TYPES SN54ALS538, SN74ALS538 

3-LINE TO 8-LINE DECODERS/DEMULTIPLEXERS WITH 3-STATE OUTPUTS 


logic symbols (alternatives) 



logic diagram (positive logic) 



Pin numbers shown are for J and N packages. 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, Vqc .7 V 

Input voltage.7 V 

Voltage applied to a disabled 3-state output .5.5 V 

Operating free-air temperature range: SN54ALS538 . - 55 °C to 1 25 °C 

SN74ALS538 . 0°Cto70°C 

Storage temperature range. -65°Cto150°C 
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TYPES SN54ALS538, SN74ALS538 
3-LINE TO 8-LINE DECODERSfDEMULTIPLEXERS WITH 3-STATE OUTPUTS 


recommended operating conditions 



SN54ALS538 

SN74ALS538 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

Vcc Supply voltage 

4.5 5 5.5 

4.5 5 5.5 

V 

V||-| High-level input voltage 

2 

2 

V 

V|l Low-level input voltage 

0.8 

0.8 

V 

lOH High-level output current 

- 1 


mA 


-2.6 

lOL Low-level output current 

12 


mA 


24 

Ta Operating free-air temperature 

-55 125 

0 70 

°C 


electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


PARAMETER 

TEST CONDITIONS 

SN54ALS538 

SN74ALS538 

UNIT 

MIN TYPt MAX 

MIN TYPt MAX 

V|K 

V CC = 4.5 V, l| = -18 mA 

-1.5 

-1.5 

V 

VOH 

Vcc = 4.5 V, Iq|_| — - 1 mA 

2.4 3.3 


V 

Vcc = 4.5 v lOH = _ 2.6 mA 


2.4 3.2 

VOL 

V CC = 4.5 V, lOL = 12 mA 

0.25 0.4 

0.25 0.4 

V 

V C c = 4.5 V lOL = 24 mA 


0.35 0.5 

'OZH 

V C c = 5.5 V, V 0 = 2.7 V 

20 

20 

pA 

'OZL 

V C c = 5.5 V, V 0 = 0.4 V 

-20 

-20 

pA 

l| 

V C c = 5.5 V, V| = 7 V 

0.1 

0.1 

mA 

•lH 

V C c = 5.5 V. V| = 2.7 V 

20 

20 

pA 

IlL 

V C c = 5.5 V, V| = 0.4 V 

-0.1 

-0.1 

mA 

io§ 

V C c = 5.5 V, Vq = 2.25 V 

-30 -112 

-30 -112 

mA 

'cc 

V CC = 5.5 V 

Outputs high 



mA 

Outputs low 



Outputs disabled 




tAll typical values are at Vcc = 5 V, Ta — 25°C. 

§The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, Iqs- 


Additional information on these products can be obtained from the factory as it becomes available. 
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TYPES SN54ALS538, SN74ALS538 

3-LINE TO 8-LINE DECODERS/DEMULTIPLEXERS WITH 3-STATE OUTPUTS 


switching characteristics (see note 1) 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

V CC = 4.5 Vto 5.5 V, 

C L = 50 pF, 

R1 = 500 Q, 

R2 = 500 Q, 

T A = MIN to MAX 

UNIT 

SN54ALS538 

SN74ALS538 

MIN TYPt MAX 

MIN TYPt MAX 

tPLH 

A, B, C 

Any Y 



ns 

tPHL 



tPLH 

G1 or G 2 

Any Y 



ns 

tPHL 



tPLH 

G3 or G4 

Any Y 



ns 

tPHL 



tPLH 

AL 

Any Y 



ns 

tPHL 



tpZH 

OE1 or OE2 

Any Y 



ns 

tPZL 



tPHZ 

OE1 or OE2 

Any Y 



ns 

tPLZ 




tAII typical values are at Vqc = 5 V, = 25 °C. 

NOTE 1: For load circuit and voltage waveforms, see page 1-12. 

Additional information on these products can be obtained from the factory as it becomes available. 


48: 

Texas Instruments 


2-256 


INCORPORATED 

POST OFFICE BOX 225012 • DALLAS, TEXAS 75265 



TYPES QRTQ SFJ7AAI SSTQ 

DUAL 2-LINE TO 4-LINE DECODERS/DEMULTIPLEXERS WITH 3-STATE OUTPUTS 


D2661, APRIL 1982 


I o 3-State Outputs 

o Output Polarity Control 
o Data Multiplexing Capability 

o Package Options Include Both Plastic and Ceramic 
Chip Carriers in Addition to Plastic and Ceramic DIPs 

o Dependable Texas Instruments Quality and Reliability 
description 

The 'ALS539 decoder/demultiplexer contains two independent 
decoders, each of which accepts two address input signals (A 
and B) and decodes them to select one of four mutually exclusive 
outputs. If the polarity-control input (AL! is high, the outputs are 
active-low; if AL is low, the outputs are active-high. An active- 
low input enable (G) is available for data demultiplexing. Data is 


SN54ALS539 . . . J PACKAGE 
SN74ALS539 . . . N PACKAGE 
(TOP VIEW) 

|i U20p v cc 

19 □ 1Y3 


1Y2 C 
1 Y1 C : 
1Y0 C 3 
1AL[> 
10E C 5 
2A [> 
2BC7 
2Y3 C 8 
2Y2 £ 9 
GND £ 10 


18 3 IB 
17 H 1A 

ie □ i g 

15 H 2G_ 
14 J 20E 
13 J 2AL 
12 □ 2Y0 
iO 2Y1 


routed to the selected output in noninverting form in the active- 
low mode or in inverted form in the active-high mode. A high 
signal on the output enable (OE) forces the 3-state outputs to the 
high-impedance state. 

The SN54ALS539 is characterized for operation over the full 
military temperature range of -55°C to 125°C. The 
SN74ALS539 is characterized for operation from 0°C to 70 °C. 


FUNCTION TABLE 
(EACH DECODER/DEMULTIPLEXER) 


FUNCTION 

INPUTS 

OUTPUTS 

OE G B A 

Y 0 Y -| Y 2 Y 3 

High Impedance 

H X X X 

z z z z 

Disable 

L H X X 

All outputs same 

level as AL 

Active-high 

Output 
(AL = L) 

L L L L 

L L L H 

L L H L 

L L H H 

H L L L 

L H L L 

L L H L 

L L L H 

Active-low 

Output 

(AL = H) 

L L L L 

L L L H 

L L H L 

L L H H 

L H H H 

H L H H 

H H L H 

H H H L 


SN54ALS539 . . . FH PACKAGE 
SN74ALS539 . . . FN PACKAGE 
(TOP VIEW) 
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TYPES SNR4ALSR3Q SN7AAI <?RTQ 

DUAL 2-LINE TO 4-LINE DECODERS/DEMULTIPLEXERS WITH 3-STATE OUTPUTS 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, Vcc .7 V 

Input voltage.7 V 

Voltage applied to a disabled 3-state output.5.5 V 

Operating free-air temperature range: SN54ALS539 . -55°Cto125°C 

SN74ALS539 . 0°Cto 70°C 

Storage temperature range. -65°Cto150°C 


recommended operating conditions 



SN54ALS539 

SN74ALS539 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

Vqc Supply voltage 

4.5 5 5.5 

4.5 5 5.5 

V 

V|h High-level input voltage 

2 

2 

V 

V||_ Low-level input voltage 

0.8 

0.8 

V 

'OH High-level output current 

- 1 


mA 


-2.6 

Iql Low-level output current 

12 


mA 


24 

Ta Operating free-air temperature 

-55 125 

0 70 

°C 


electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


PARAMETER 

TEST CONDITIONS 

SN54ALS539 

SN74ALS539 

UNIT 

MIN TYPt MAX 

MIN TYPt MAX 

V|K 

V C c = 4.5 V, l| = - 1 8 mA 

- 1.5 

- 1.5 

V 

VOH 

Vcc = 4.5 V, Iqh = ~ 1 mA 

2.4 3.3 


V 

Vcc = 4.5 V Iqh = -2.6 mA 


2.4 3.2 

VOL 

V C C = 4.5 V, l 0L = 12 mA 

0.25 0.4 

0.25 0.4 

V 

Vqc = 4.5 V IqL = 24 mA 


0.35 0.5 

'OZH 

V C c = 5.5 V, Vq = 2.7 V 

20 

20 

M A 

'OZL 

Vcc = 5 - 5 v ' Vo = 0.4 V 

-20 

-20 

pA 

l| 

Vcc = 5.5 V, V| = 7 V 

0.1 

0.1 

mA 

<IH 

V C c = 5.5 V, V| = 2.7 V 

20 

20 

pA 

l|L 

Vcc = 5.5 V, V| = 0.4 V 

-0.1 

-0.1 

mA 

io* 

V C c = 5.5 V, Vq = 2.25 V 

-30 - 112 

-30 -112 

mA 

'cc 

V C c = 5.5 V 

Outputs high 



mA 

Outputs low 



Outputs disabled 




tAll typical values are at V(;c = 5V,T^ = 25 °C. 

§The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, Igg. 


Additional information on these products can be obtained from the factory as it becomes available. 
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TYPFS SNRAAI SRlTdAISRiq 

DUAL 2-LINE TO 4-LINE DECODERS/DEMULTIPLEXERS WITH 3-STATE OUTPUTS 


switching characteristics (see note 1) 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

Vcc = 4.5 V to 5.5 V, 

C L = 50 pF, 

R1 = 500 Q, 

R2 = 500 Q, 

T A = MIN to MAX 

UNIT 

SN54ALS539 

SN74ALS539 

MIN TYPt MAX 

MIN TYPt MAX 

tPLH 

A or B 

Y 



ns 

tPHL 



tPLH 

G 

Y 



ns 

tPHL 



tPLH 

P 

Y 



ns 

l PHL 



tpZH 

oc 

Y 



ns 

IPZL 



l PHZ 

oc 

Y 



ns 

*PLZ 




tAll typical values are at Vqq = 5 V, T a = 25°C. 

NOTE 1: For load circuit and voltage waveforms, see page 1-12. 

Additional information on these products can be obtained from the factory as it becomes available. 
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TYPES SN54ALS540, SN54ALS541, SN74ALS540, SN74ALS541 
OCTAL BUFFERS AND LINE DRIVERS WITH 3-STATE OUTPUTS 

D2661, APRIL 1982 


3-State Outputs Drive Bus Lines or Buffer 
Memory Address Registers 

P-N-P Inputs Reduce D-C Loading 

Data Flow-Thru Pinout (All Inputs on Opposite 
Side from Outputs) 

Package Options Include Both Plastic and 
Ceramic Chip Carriers in Addition to Plastic 
and Ceramic DIPs 

Dependable Texas Instruments Quality and 
Reliability 


description 


These octal buffers and line drivers are designed to have 
the performance of the popular SN54ALS240/ 
SN74ALS240 series and, at the same time, offer a pinout 
with inputs and outputs on opposite sides of the package. 
This arrangement greatly enhances printed circuit board 
layout. 

The three-state control gate is a 2-input NOR such that if 
either G1 or G2 is high, all eight outputs are in the high- 
impedance state. 

The 'ALS540 provides inverted data and the 'ALS541 
provides true data at the outputs. 

The SN54ALS540 and SN54ALS541 are characterized 
for operation over the full military temperature range of 
-55 °C to 125 °C.The SN74ALS540 and SN74ALS541 
are characterized for operation from 0°C to 70 °C. 


SN54ALS540, SN54ALS541 . . . J PACKAGE 
SN74ALS540, SN74ALS541 . . . NPACKAGE 
(TOP VIEW) 


G1 
A1 
A2 C 
A3 C 
A4 C 
A5 
A6 
A7 
A8 
GND 


U 20 

19 
18 
17 
16 
15 
14 
13 
12 
11 


I] Ycc 

H G2 
H Y1 

D Y2 
D Y3 

H Y4 

3 Y5 
H Y6 
DY7 
3 Y8 


SN54ALS540, SN54ALS541 . 
SN74ALS540, SN74ALS541 . 

(TOP VIEW) 


L> 

CM r- (J c\l 

< < 10 > IU 


FH PACKAGE 
FN PACKAGE 



logic diagrams (positive logic) 


logic symbols 


G2-iI2L-fcJ 




N®Y3 A3-!iL 


K 1151 Y4 A4-15L- 


K 1 ’ 31 Y6 


K (1;l Y7 A7-S- 
”Ly8 A8-I2L 


G 2 J19»_£j 


Pin numbers shown are for J and N packages 


Ch 

-£=■ 

-CF- 
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TYPES SN54ALS540, SN54ALS541, SN74ALS540, SN74ALS541 
OCTAL BUFFERS AND LINE DRIVERS WITH 3-STATE OUTPUTS 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, Vcc . 

Input voltage. 

Voltage applied to a disabled 3-state output. 

Operating free-air temperature range: SN54ALS540, SN54ALS541 

SN74ALS540, SN74ALS541 
Storage temperature range. 


.7 V 

.7 V 

.5.5V 

- 55 °C to 1 25 °C 
. . . 0°Cto70°C 

- 65 °C to 1 50 °C 


recommended operating conditions 



SN54ALS540 

SN54ALS541 

SN74ALS540 

SN74ALS541 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

Vcc Supply voltage 

4.5 5 5.5 

4.5 5 5.5 

V 

Vih High-level input voltage 

2 

2 

V 

V|i_ Low-level input voltage 

0.8 

0.8 

V 

lOH High-level output current 

-12 


mA 


- 15 

lOL Low-level output current 

12 


mA 


24 

Ta Operating free-air temperature 

-55 125 

0 70 

°C 


electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


PARAMETER 

TEST CONDITIONS 

SN54ALS540 

SN54ALS541 

SN74ALS540 

SN74ALS541 

UNIT 

MIN TYPt MAX 

MIN TYPt MAX 

V|K 

Vcc = 4.5 v - 

l| = -18 mA 

-1.5 

-1.5 

V 



Vcc = 4.5 V, 

•OH = -3 mA 

2.4 3.2 

2.4 3.2 


VOH 


V C c = 4.5 V, 

•OH = - 1 2 mA 

2 


V 



V C C = 4.5 V 

lOH = _ 1 5 mA 


2 


V 0L 

Vcc = 4.5 V, 

•OL =12 mA 

0.25 0.4 

0.25 0.4 


Vcc = 4.5 V 

•OL = 24 mA 


0.35 0.5 


•OZH 

V C c = 5.5 V, 

V 0 = 2.7 V 

20 

20 

pA 

•OZL 

V C c = 5.5 V, 

Vo = 0.4 V 

-20 

-20 

pA 

l| 

V C c = 5.5 V, 

V| = 7 V 

0.1 

0.1 

mA 

l|H 

Vqc = 5.5 V, 

V| = 2.7 V 

20 

20 

PA 

l|L 

V C c = 5.5 V, 

V| = 0.4 V 

-0.1 

-0.1 

mA 

Iq§ 

V C c = 5.5 V, 

V 0 = 2.25 V 

-30 -112 

-30 -112 

mA 




Outputs high 

15 

15 



'ALS540 

V CC = 5.5 V 

Outputs low 

18 

18 

mA 

'CC 



Outputs disabled 

19 

19 




Outputs high 

15 

15 



'ALS541 

V C c = 5.5 V 

Outputs low 

18 

18 

mA 




Outputs disabled 

19 

19 



tAll typical values are at Vqq = 5 V, = 25 °C. 

§The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, Iqs- 


Additional information on these products can be obtained from the factory as it becomes available. 
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TYPES SN54ALS540, SN54ALS541, SN74ALS540, SN74ALS541 
OCTAL BUFFERS AND LINE DRIVERS WITH 3-STATE OUTPUTS 


'ALS540 switching characteristics (see note 1) 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

Vcc = 4.5 V to 5.5 V, 

C L = 50 pF, 

R1 = 500 Q, 

R2 = 500 Q, 

T A = MIN to MAX 

UNIT 

SN54ALS540 

SN74ALS540 

MIN TYPt MAX 

MIN TYPt MAX 

tPLH 

A 

Y 

6 

6 

ns 

tPHL 

6 

6 

tPZH 

G 

Y 

13 

13 

ns 

tPZL 

18 

18 

tpHZ 

G 

Y 

7 

7 

ns 

tpLZ 

11 

1 1 


'ALS541 switching characteristics (see note 1) 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

Vcc = 4.5 V to 5.5 V, 

C L = 50 pF, 

R1 = 500 Q, 

R2 = 500 Q, 

T a = MIN to MAX 

UNIT 

SN54ALS541 

SN74ALS541 

MIN TYPt MAX 

MIN TYPt MAX 

tPLH 

A 

Y 

6 

6 

ns 

t PHL 

6 

6 

tPZH 

G 

Y 

13 

13 

ns 

l PZL 

18 

18 

tPHZ 

G 

Y 

7 

7 

ns 

tPLZ 

1 1 

1 1 


♦ All typical values are at Vqq = 5 V, = 25 °C. 

NOTE 1: For load circuit and voltage waveforms, see page 1-12. 
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TYPES SN54ALS560, SN54ALS561, SN74ALS560, SN74ALS561 
SYNCHRONOUS 4-BIT COUNTERS WITH 3-STATE OUTPUTS 

D2661, DECEMBER 1982 


Carry Output for n-Bit Cascading 
Buffer-Type Outputs Drive Bus Lines Directly 
Choice of Asynchronous or Synchronous Load or Clear 
Internal Look-Ahead for Fast Cascading 

Package Options Include Both Plastic and Ceramic 
Chip Carriers in Addition to Plastic and Ceramic DIPs 

Dependable Texas Instruments Quality and Reliability 


SN54ALS560, SN54ALS561 . 
SN74ALS560, SN74ALS561 . 

(TOP VIEW) 


ALOAD C 
CLK C 
A [ 
B C 
CC 
DC 

ENP C 
ACLR C 
SCLR C 
GND C 


1 U20] 

2 19 ] 

G 


3 
3 

15D 

14 D 

13] 

12 ] 


. . J PACKAGE 
. . NPACKAGE 


vcc 

RCO 

CCO 

G 

Qa 

Qb 

Qc 

Qd 

ENT 

SLOAD 


description 


SN54ALS560, SN54ALS561 . .. FH PACKAGE 
SN74ALS560, SN74ALS561 . . . FN PACKAGE 


The 'ALS560 decade counters and 'ALS561 binary counters are 
programmable and offer synchronous and asynchronous 
clearing as well as synchronous and asynchronous loading. All 
synchronous functions are executed on the positive-going edge 
of the clock. 

The clear function is initiated by applying a low level to either 
Asynchronous Clear (ACLR) or Synchronous Clear (SCLR). 
Asynchronous (direct) clearing overrides all other functions of 
the device, while synchronous clearing overrides only the other 
synchronous functions. Data is loaded from the A, B, C, and D 
inputs by applying a low level to Asynchronous Load (ALOAD) or 
by the combination of a low level at Synchronous Load (SLOAD) 
and a positive-going clock transition. The counting function is 
enabled only when Enable P (ENP), Enable T (ENT), ACLR, 
ALOAD, SCLR, and SLOAD are all high. 


(TOP VIEW) 


< o 


Q 

< 

o <-> o 
-1 u o 
< > cc 



A high level at the Output Enable (G) forces the Q outputs into the high-impedance state, and a low level enables those 
outputs. Counting is independent of G. ENT is fed forward to enable the Ripple Carry Output (RCO) to produce a high- 
level pulse while the count is maximum (9 or 1 5). The Clocked Carry Output (CCO) produces a high-level pulse for a 
duration equal to that of the low level of the clock when RCO is high and the counter is enabled (both ENP and ENT are 
high); otherwise, CCO is low. CCO does not have the glitches commonly associated with a ripple-carry output. 
Cascading is normally accomplished by connecting RCO or CCO of the first counter to ENT of the next counter. 
However, for very-high-speed counting, RCO should be used for cascading since CCO does not become active until the 
clock returns to the low level. 

The SN54ALS560 and SN54ALS561 are characterized for operation over the full military temperature range of 
-55°Cto 125°C. The SN74ALS560 and SN74ALS561 are characterized for operation from 0°C to 70°C. 


-264 


Copyright © 1 982 by Texas Instruments Incorporated 

Texas Instruments 

INCORPORATED 


POST OFFICE BOX 225012 • DALLAS, TEXAS 75265 



TYPES SN54ALS560, SN54ALS561, SN74ALS560, SN74ALS561 
SYNCHRONOUS 4 BIT COUNTERS WITH 3-STATE OUTPUTS 


FUNCTION TABLE 


INPUTS 

OPERATION 

G 

AdR 

ALOAD 

SCLR 

SLOAD 

ENT 

ENP 

CLK 

H 

X 

X 

X 

X 

X 

X 

X 

Q Outputs Disabled 

L 

L 

X 

X 

X 

X 

X 

X 

Asynchronous Clear 

L 

H 

L 

X 

X 

X 

X 

X 

Asynchronous Load 

L 

H 

H 

L 

X 

X 

X 

t 

Synchronous Clear 

L 

H 

H 

H 

L 

X 

X 

t 

Synchronous Load 

L 

H 

H 

H 

H 

H 

H 

t 

Count 

L 

H 

H 

H 

H 

L 

X 

X 

Inhibit Counting 

L 

H 

H 

H 

H 

X 

L 

X 

Inhibit Counting 


logic symbols 


p 07) r^J 


ENT 

ENP 

SCLR 


( 12 ) 


(7) 


(Illrv. 


LJ 


( 2 ) 




<8> N 


(1> r-J 


(3) 


(4) 


(5) 


( 6 ) 


CTRDIVIO 

ENIO 

G1 

G2 

6CT=0 [SYNC CLR] 
M3 [COUNT] 

M4 [SYNC LOAD] 
M5 [COUNT] 

> C6/ 1, 2. 3, 5+ 

Z7 

CT=0 


C8 


7, 1. 2, 9 
1 (CT=9|G9 

_ c 


4, 6D/8D 


10 V 


—11§L cco 

rco 

(16) n 
- q a 


_(HI q b 

J14) Qc 


-J12Lq d 


ENT 

ENP 

SCLR 


G ENIO 

( 12 ) 


(7) 


CT=0 


( 1 ) 


-£=4 C8 


( 

I- M3 [COUNT] 

SLOAD (11 y M4 [SYNC LOAD] 


M5 [COUNT] 
C6/1,2,3,5+ 


7,1,2, 9 
1 (CT=15)G9 


(3) 


(4) 


(5) 


( 6 ) 


4, 6D/8D 


10 V 


(18) 


(19) 


(16) 


(15) 


(14) 


(13) 


CCO 

RCO 

Qa 

Qb 

Qc 

Qd 


Pin numbers shown are for J and N packages. 
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TYPES SN54ALS560, SN54ALS561, SN74ALS560, SN74ALS561 
SYNCHRONOUS 4-BIT COUNTERS WITH 3-STATE OUTPUTS 


'ALS561 logic diagram (positive logic) 
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TYPES SN54ALS560, SN54ALS561, SN74ALS560, SN74ALS56i 
SYNCHRONOUS 4-BIT COUNTERS WITH 3-STATE OUTPUTS 


'ALS560 typical load, count, and inhibit sequences 
























TYPES SN54ALS560, SN54ALS561, SN74ALS560, SN74ALS5B1 
SYNCHRONOUS 4-BIT COUNTERS WITH 3-STATE OUTPUTS 


'ALS561 typical load, count, and inhibit sequences 


_r 


ALOAD 


SLOAD I 

ENP 


fry D O N ' T C A R E s} 


ENT 


i i i I_ 


C ISfli 


I i 


I i 


i ii iii 

MM_n 

W“g^ _ I _ 





| |12 13 14 15 

ASYNC ASYNC 
CLEAR LOAD 


| J 13 14 15 

SYNC SYNC 
CLEAR LOAD 


j Hl-Z | 5 |«*_ 

CONTINUE COUNTING 


INHIBIT COUNTING- 
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TYPES SN54ALS560, SN54ALS561, SN74ALS560, SN74ALS561 
SYNCHRONOUS 4-BIT COUNTERS WITH 3-STATE OUTPUTS 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, Vcc .7 V 

Input voltage.7 V 

Operating free-air temperature range: SN54ALS560, SN54ALS561 . -55°Cto 1 25°C 

SN74ALS560, SN74ALS561 .*.0°Cto70°C 

Storage temperature range. -65°Cto150°C 


recommended operating conditions 



SN54ALS560 

SN54ALS561 

SN74ALS560 

SN74ALS561 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

Vcc Supply voltage 

4.5 5 5.5 

4.5 5 5.5 

V 

V|(-| High-level input voltage 

2 

2 

V 

V|L Low-level input voltage 

0.8 

0.8 

V 

lOH High-level output voltage 

Q outputs 

-1 

-2.6 

mA 

CCO and RCO 

-0.4 

-0.4 

Iql Low-level output current 

Q outputs 

12 

24 

mA 

CCO and RCO 

4 

8 

fclock Clock frequency 

'ALS560 

0 18 

0 20 

MHz 

'ALS561 

0 25 

0 30 

t w Pulse duration 

ACLR or ALOAD low 

20 

1 5 

ns 

'ALS560 

CLK high 

27.5 

25 

CLK low 

27.5 

25 

'ALS561 

CLK high 

20 

16.5 

CLK low 

20 

16.5 

t su Setup time before CLKt 

ENP, ENT 

High 

25 

20 

ns 

Low 

25 

20 

Data at A, B, C, D 

25 

20 

SCLR 

Low 

21 

1 5 

High (inactive) 

35 

30 


Low 

20 

15 

SLO A D 

High (inactive! 

35 

30 

ACLR or ALOAD inactive 

10 

10 

th Hold time after CLKt for data, ENP, ENT, SCLR, or SLOAD 

0 

0 

ns 

Ta Operating free-air temperature 

-55 125 

o 

r^ 

o 

°c 
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TYPES SN54ALS560, SN54ALS561, SN74ALS560, SN74ALS561 
SYNCHRONOUS 4-BIT COUNTERS WITH 3-STATE OUTPUTS 


electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


PARAMETER 

TEST CONDITIONS 

SN54ALS560 

SN54ALS561 

SN74ALS560 

SN74ALS561 

UNIT 

MIN TYPt MAX 

MIN TYPt MAX 

V|K 

Vcc = 4.5 V, l| = -18 mA 

- 1.5 

-1.5 

V 

v OH 

Q outputs 

Vcc = 4,5 V, Iqh = -1 mA 

2.4 3.3 


V 

Vcc = 4.5 V l 0 H = -2.6 mA 


2.4 3.2 

CCO and RCO 

VCC = 4.5 V, lOH = -0.4 mA 

2.5 3.4 


V CC = 4.5 V lOH = -0.4 mA 


2.7 3.4 

v OL 

Q outputs 

Vcc = 4.5 V, Iql =12 mA 

0.25 0.4 

0.25 0.4 

V 

VCC = 4.5 V lOL = 24 mA 


0.35 0.5 

CCO and RCO 

V CC = 4.5 V, lOL = 4 mA 

0.25 0.4 

0.25 0.4 

VCC = 4.5 V lOL = 8 mA 


0.35 0.5 

'OZH 

V C c = 5.5 V, V 0 = 2.7 V 

20 

20 

pA 

'OZL 

V C c = 5.5 V, V 0 = 0.4 V 

-20 

-20 

PA 

l| 

ENT and ENP 

V C c = 5.5 V, V| = 7 V 

0.2 

0.2 

mA 

Other inputs 

0.1 

0.1 

IlH 

ENT and ENP 

Vcc = 5.5 V, V| = 0.4 V 

40 

40 

PA 

Other inputs 

20 

20 

'IL 

V C c = 5.5 V, V| = 0.4 V 

-0.1 

-0.1 

mA 

io§ 

V C c = 5.5 V, V 0 = 2.25 V 

-15 -70 

-15 -70 

mA 

'cc 

V C C = 5.5 V 

Outputs high 

CM 

i"'- 

CM 

mA 

Outputs low 

21 33 

21 33 

Outputs disabled 

22 36 

CD 

n 

CM 

CM 


tAll typical values are at Vcc = 5 V, = 25°C. 

§The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, Ipg. 
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TYPES SN54ALS560, SN54ALS561, SN74ALS560, SN74ALS561 
SYNCHRONOUS 4-BIT COUNTERS WITH 3-STATE OUTPUTS 


switching characteristics (see note 1) 


FROM 

(INPUT) 

TO 

(OUTPUT) 

'ALS560 

'ALS561 

CLK 

Any Q 

CLK 

RCO 

CLK 

CCO 


Vcc = 4.5 V to 5.5 V, 
C L = 50 pF. 

R L = 500 Q, 

Ta = MIN to MAX 


SN54ALS560 

SN54ALS561 


SN74ALS560 

SN74ALS561 


: For load circuit and voltage waveforms, see page 1-12. 
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TYPES SN54ALS563, SN74ALS563 
OCTAL D-TYPE TRANSPARENT LATCHES WITH 3-STATE OUTPUTS 


02661, DECEMBER 1982 


3-State Buffer-Type Outputs Drive Bus-Lines Directly 
Bus-Structured Pinout 

Package Options Include Both Plastic and Ceramic Chip 
Carriers in Addition to Plastic and Ceramic DIPs 

Dependable Texas instruments Quality and Reliability 


description 


These 8-bit latches feature three-state outputs designed 
specifically for driving highly capacitive or relatively low- 
impedance loads. They are particularly suitable for implementing 
buffer registers, I/O ports, bidirectional bus drivers, and working 
registers. 


SN54ALS563 . . . J PACKAGE 
SN74ALS563 . . . NPACKAGE 
(TOP VIEW) 


ocC 

idC 

2D C 
3D C 
4DC 
5DC 
6DC 
7D C 
8D £ 
gndCio 


19 

18 

17 

16 

isi 

1 

1 

1 

11 




Vcc 
3 IQ 
D 2Q 

U 3Q 
3 4Q 

3 5Q 

6Q 

7Q 

8Q 

□ c 


The eight latches are transparent D-type latches. While the 
enable (C) is high the Q outputs will follow the complements of 
data (D) inputs. When the enable is taken low the output will be 
latched at the inverses of the levels that were set up at the D 
inputs. 

A buffered output-control input can be used to place the eight 
outputs in either a normal logic state (high or low logic levels) or a 
high-impedance state. In the high-impedance state the outputs 
neither load nor drive the bus lines significantly. The high- 
impedance state and increased high-logic level provide the 
capability to drive the bus lines in a bus-organized system 
without need for interface or pull-up components. 

The output control (OC) does not affect the internal operation of 
the latches. Old data can be retained or new data can be entered 
while the outputs are in the high-impedance state. 


SN54ALS563 . . . FH PACKAGE 
SN74ALS563 . . . FN PACKAGE 
(TOP VIEW) 


U 

O Q|U Oio 
cm ^ lo > <- 



O 


The SN54ALS563 is characterized for operation over the full 
military temperature range of — 55 °C to 125°C. The 
SN74ALS563 is characterized for operation from 0 °C to 70 °C. 


FUNCTION TABLE 
(Each Latch) 


INPUTS 

OUTPUT 

Q 

OC 

ENABLE 

C 

D 

L 

H 

H 

L 

L 

H 

L 

H 

L 

L 

X 

Qo 

H 

X 

X 

z 


Copyright © 1982 by Texas Instruments Incorporated 
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TYPES SN54ALS563, SN74ALS563 

OCTAL D-TYPE TRANSPARENT LATCHES WITH 3-STATE OUTPUTS 


logic symbol 


logic diagram (positive logic) 


id D> V 


Pin numbers shown are for J and N packages. 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 

Supply voltage, VqC ...7 V 

Input voltage.7 V 

Voltage applied to a disabled 3-state output.5.5 V 

Operating free-air temperature range: SN54ALS563 .-55°Cto125°C 

SN74ALS563 . 0°Cto70°C 

Storage temperature range.-65°Cto150°C 

recommended operating conditions 


Supply voltage 


High-level input voltage 


Low-level input voltage 


High-level output current 


Low-level output current 


Pulse duration, enable C high 


Setup time, data before enable Cl 


Hold time, data after enable Cl 


Operating free-air temperature 


SN54ALS563 

SN74ALS563 

MIN NOM MAX 

MIN NOM MAX 
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TYPES SN54ALS563, SN74ALS563 
OCTAL D-TYPE TRANSPARENT LATCHES WITH 3-STATE OUTPUTS 


electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


PARAMETER 

TEST CONDITIONS 

SN54ALS563 

SN74ALS563 

UNIT 

MIN TYPt MAX 

MIN TYPt MAX 

V|K 

Vcc = 4.5 V, l| = -18 mA 

-1.5 

-1.5 

V 

VOH 

Vcc = 4.5 V, Iqh = -1 mA 

2.4 3.3 


V 

Vcc = 4.5 V Iqh = -2.6 mA 


2.4 3.2 

VOL 

V C c = 4.5 V, I 0 l = 12 mA 

0.25 0.4 

0.25 0.4 

V 

Vcc = 4.5 V Iol = 24 mA 


0.35 0.5 

'OZH 

V C c = 5.5 V, V 0 = 2.7 V 

20 

20 

pA 

'OZL 

V C c = 5.5 V, V 0 = 0.4 V 

-20 

-20 

pA 

l| 

V C C = 5.5 V, V| = 7 V 

0.1 

0.1 

mA 

l|H 

V C C = 5.5 V, V| = 2.7 V 

20 

20 

pA 

l|L 

Vcc = 5.5 V, V| = 0.4 V 

-0.1 

-0.1 

mA 

io§ 

V C c = 5.5 V, V 0 = 2.25 V 

-15 -70 

-15 -70 

mA 

'cc 

V C C = 5.5 V 

Outputs high 

10 17 

10 17 

mA 

Outputs low 

15 24 

15 24 

Outputs disabled 

16 27 

16 27 


TAII typical values are at Vcc = 5 V, = 25 °C. 

§The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, Iqs- 


switching characteristics (see note 1) 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 


Vcc = 4.5 V to 5.5 V, 
C L = 50 pF, 

R1 = 5002, 

R2 = 5002, 

T A = MIN to MAX 


UNIT 




SN54ALS563 

SN74ALS563 





MIN 

MAX 

MIN 

MAX 


tPLH 


Q 

3 

21 

3 

18 

ns 

tPHL 


3 

1 5 

3 

14 

tPLH 



8 

29 

8 

22 


tPHL 



8 

22 

8 

21 


tpZH 

OC 


4 

21 

4 

18 


IPZL 


4 

21 

4 

18 


tpHZ 

oc 

Q 

2 

10 

2 

8 


tPLZ 

3 

15 

3 

13 



NOTE 1: For load circuit and voltage waveforms, see page 1-12. 
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ITrCO OIV3HHLOODH, dlV / 4HLD004- 

OCTAL D-TYPE EDGE-TRIGGERED FLIP-FLOPS 
WITH 3-STATE OUTPUTS 


D2661, APRIL 1982 


3-State Buffer-Type Inverting Outputs Drive Bus-Lines 
Directly 

Bus-Structured Pinout 
Buffered Control Inputs 

Package Options include Both Plastic and Ceramic Chip 
Carriers in Addition to Plastic and Ceramic DIPs 

o Dependable Texas Instruments Quality and Reliability 
description 

These 8-bit registers feature inverting three-state outputs 
designed specifically for bus driving. They are particularly 
suitable for implementing buffer registers, I/O ports, bidirectional 
bus drivers, and working registers. 

The eight-bit edge-triggered D-type flip-flops enter data on the 
low-to-high transition of the clock. 


SN54ALS564 . . . J PACKAGE 
SN74ALS564 . . . N PACKAGE 
(TOP VIEW) 

ocQi U2opv C c 


ID C 2 
2D C 3 
3D £4 
4D H 5 
5D Q 6 
6D C 7 
7D £ 8 
8D Q9 
GND C 10 


19 □ IQ 
18 3 2Q 
3 3Q 
J 4Q 
I] 5Q 

3 6Q 
D7Q 
3 8Q 
3 CLK 


SN54ALS564 . . . FH PACKAGE 
SN74ALS564 . . . FN PACKAGE 
(TOP VIEW) 


The output control does not affect the internal operation of the 
flip-flops. Old data can be retained or new data can be entered 
while the outputs are in the high-impedance state. 

The SN54ALS564 is characterized for operation over the full 
military temperature range of -55°C to 125°C. The 
SN74ALS564 is characterized for operation from 0 °C to 70°C. 


FUNCTION TABLE 
(EACH FLIP-FLOP) 


j INPUTS 

OUTPUT 

Q 

OC 

CLK 

D 

L 

t 

H 

L 

L 

t 

L 

H 

L 

L 

X 

Qo 

H 

X 

X 

z 


Q D lo Ola 
CM r-lo > - 




T^TT 1 20 19 \ 


3D 

]4 

18 [ 

2Q 

4D 

]5 

17[ 

3Q 

5D 

]6 

16 [ 

4Q 

6D 

] 7 

15 C 

5Q 

7D 

]8 

E 

6Q 


\ 9 10 11 12 13 / 

X r-ir- 11 — 11 — 11—1 / 

q o s^iaia 

co H -J CO r- 
O u 


logic symbol 


oc-iH- 


CLK ■ 

1D- 
2D- 
3D- 
4D- 
5D- 
6D- 
7D- 
8D- 


( 11 ) 


( 2 ) 


(3) 


(4) 


(5) 


( 6 ) 


(7) 


( 8 ) 


(9) 


EN 

L>ci 


ZL 


ID 


t> 


V 



(18) 


(17) 


(16) 


(15) 


(14) 


(13) 


(12) 


Pin numbers shown are for J and N packages. 


IQ 

2Q 

3Q 

4Q 

5Q 

60 

7Q 

8Q 
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TYPES SN54ALS564, SN74ALS564 
OCTAL D-TYPE EDGE-TRIGGERED FLIP-FLOPS 
WITH 3-STATE OUTPUTS 


logic diagram (positive logic) 



Pin numbers shown are for J and N packages. 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, Vcc . 

Input voltage. 

Voltage applied to a disabled 3-state output . 

Operating free-air temperature range: SN54ALS564 

SN74ALS564 

Storage temperature range . 


7 V 


.5.5V 

- 55 °C to 1 25 °C 
. . . 0 °C to 70 °C 

- 65 °C to 1 50 °C 
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TYPES SN54ALS564, SN74ALS564 
OCTAL D-TYPE EDGE-TRIGGERED FLIP-FLOPS 
WITH 3-STATE OUTPUTS 


recommended operating conditions 



SN54ALS564 

SN74ALS564 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

Vcc Supply voltage 

4.5 5 5.5 

4.5 5 5.5 

V 

V|n High-level input voltage 

2 

2 

V 

V||_ Low-level input voltage 

0.8 

0.8 

V 

Iqh High-level output current 

-1 


mA 


-2.6 

lOL Low-level output current 

12 


mA 


24 

fclock Clock frequency 

0 30 

0 35 

MHz 

t w Pulse duration 

CLK high 

16.5 

14 

ns 

CLK low 

16.5 

14 

t su Setup time, data before CLKt 

10 

10 

ns 

th Hold time, data after CLKt 

4 

0 

ns 

T A Operating free-air temperature 

-55 125 

o 

r** 

o 

°c 


electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


PARAMETER 

— 

TEST CONDITIONS 

SN54ALS564 

SN74ALS564 

UNIT 

MIN TYPt MAX 

MIN TYPt MAX 

V| K 

Vcc = 4.5 V, lj = — 18 mA 

-1.5 

-1.5 

V 

VOH 

Vcc = v, Ioh = -1 RiA 

2.4 3.3 


V 

Vcc = 4.5 V Iqh = -2.6 mA 


2.4 3.2 

VOL 

V C c = 4.5 V, l 0L = 12 mA 

0.25 0.4 

0.25 0.4 

V 

Vcc = 4.5 V Iql = 24 mA 


0.35 0.5 

'OZH 

V C C = 5.5 V, V 0 = 2.7 V 

20 

20 

pA 

'OZL 

V C c = 5.5 V, V 0 = 0.4 V 

-20 

-20 

pA 

'I 

V C c = 5.5 V, V| = 7 V 

0.1 

0.1 

mA 

l|H 

V C c = 5.5 V, V| = 2.7 V 

20 

20 

pA 

IlL 

V C c = 5 5 v - V IL = 0.4 V 

-0.2 

-0.2 

mA 

l 0 § 

Vcc = 5.5 V, Vq = 2.25 V 

-15 -70 

-15 -70 

mA 

'cc 

Vcc = 5.5 V, 

Outputs high 

10 17 

10 17 

mA 

Outputs low 

15 24 

15 24 

Outputs disabled 

16 27 

r-» 

cw 

CD 


TAll typical values are at Vcc - 5 V, = 25 °C. 

§The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, Iqs- 

switching characteristics (see note 1) 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 


V CC = 4.5 V to 5.5 V, 

C L = 50 pF, 

R1 = 500 Q, 

R2 = 500 Q, 

T a = MIN to MAX 


UNIT 




SN54ALS564 

SN74ALS564 





MIN 

MAX 

MIN 

MAX 


f max 



30 


35 


MHz 

tPLH 

CLK 


4 

15 

4 

14 

ns 

tPHL 


4 

15 

4 

14 

tPZH 

OC 

- 

4 

21 

4 

18 

ns 

tPZL 


4 

21 

4 

18 

tPHZ 

OC 

Q 

2 

10 

2 

8 

ns 

tPLZ 

3 

15 

3 

1 3 


NOTE 1: For load circuit and voltage waveforms, see page 1*12. 
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TYPES SN54ALS568, SN54ALS569. SN74ALS568, SN74ALS569 
SYNCHRONOUS 4-BIT UP/DOWN DECADE AND BINARY COUNTERS 

WITH 3-STATE OUTPUTS 


D2661, APRIL 1982 


o 3-State Q Outputs Drive Bus Lines Directly 
o Counter Operation Independent of 3-State Output 
O Fully Synchronous Clear, Count, and Load 
o Asynchronous Clear Also Provided 
o Fully Cascadable 

o Package Options Include Both Plastic and Ceramic 
Chip Carriers in Addition to Plastic and Ceramic DIPs 

o Dependable Texas Instruments Quality and Reliability 


SN54ALS568, SN54ALS569 . . . J PACKAGE 
SN74ALS568, SN74ALS569 . . .N PACKAGE 
(TOP VIEW) 


U/D 0 1 U20p Vcc 

clkL 2 i9Hrco 


description 


AC3 
bO 
c [15 
DCs 

ENP Q 7 
ACLRC 8 
SCLRQ 9 

GND£io 


isH cco 

17 □ G 

16 H Qa 

15 □ Q B 

14 n Qc 
13 H Qp 
12 3 ENT 
lO LOAD 


The 'ALS568 decade counters and 'ALS569 binary counters are 
programmable, count up or down, and offer both synchronous 
and asynchronous clearing. All synchronous functions are 
executed on the positive-going edge of the clock. 

The clear function is initiated by applying a low level to either 
Asynchronous Clear (ACLR) or Synchronous Clear (SCLR). 
Asynchronous (direct) clearing overrides all other functions of 
the device, while synchronous clearing overrides only the other 
synchronous functions. Data is loaded from the A, B, C, and D 
inputs by holding Load (LOAD) low during a positive-going clock 
transition. The counting function is enabled only when Enable P 
(ENP) and Enable T (ENT) a_re low and ACLR, SCLR, and LOAD 
are high. The Up/Down (U/D) input controls the direction of the 
count. These counters count up when U/D is high and count 
down when U/D is low. 


SN54ALS568, SN54ALS569 . . . FH PACKAGE 
SN74ALS568, SN74ALS569 . . . FN PACKAGE 
(TOP VIEW) 


* |Q O O 

uo 

< U D > DC 



CCO 

G 

Qa 

Qb 

Qc 


A high level at the Output Enable (G) forces the Q outputs into the high-impedance state, and a low level enables those 
outputs. Counting is independent of of G. ENT is fed forward to enable the Ripple Carry Output (RCO) to produce a 
low-level pulse while the count is zero (all Q outputs low) when counting down or maximum (9 or 1 5) when counting 
up. The Clocked Carry Output (CCO) produces a low level pulse for a duration equal to that of the low level of the clock 
when RCO is low and the counter is enabled (both ENP and ENT are low); otherwise, CCO is high. CCO does not have 
the glitches commonly associated with a ripple-carry output. Cascading is normally accomplished by connecting RCO 
or CCO of the first counter to ENT of the next counter. However, for very-high-speed counting, RCO should be used for 
cascading since CCO does not become active until the clock returns to the low level. 



The SN54ALS568 and SN54ALS569 are characterized for operation over the full military temperature range of 
- 55 °C to 1 25 °C. The SN74ALS568 and SN74ALS569 are characterized for operation from 0°C to 70 °C. 
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TYPES SN54ALS568, SN54ALS569, SN74ALS568, SN74ALS569 
SYNCHRONOUS 4 BIT UP/DOWN DECADE AND BINARY COUNTERS 
WITH 3-STATE OUTPUTS 


FUNCTION TABLE 


INPUTS 

OPERATION 

G 

ACLR 

SCLR 

Toad 

ENT 

ENP 

U/D 

CLK 

H 

X 

X 

X 

X 

X 

X 

X 

Q Outputs Disabled 

L, 

L 

X 

X 

X 

X 

X 

X 

Asynchronous Clear 

L 

H 

L 

X 

X 

X 

X 

t 

Synchronous Clear 

L 

H 

H 

L 

X 

X 

X 

t 

Load 

L 

H 

H 

H 

L 

L 

H 

t 

Count Up 

L 

H 

H 

H 

L 

L 

L 

t 

Count Down 

L 

H 

H 

H 

H 

X 

X 

X 

Inhibit Count 

L 

H 

H 

H 

X 

H 

X 

X 

Inhibit Count 



logic symbols 


'ALS568 


'ALS569 


(17) 

CTRDIV10 

ENIO 

Ml [UP] 

M2 [DOWN] 

> C5/1,4,7,8+/2,4,7,8 — 

Z6 

G7 6,7,8,9 

G8 

5CT-0 1,7 (CT=9) G9 

M3 [LOAD] 2,7 (CT=0) G9 

M4 [COUNT] 

CT=0 

i r 

^ (18) 

<1) 0 

(2.U . 

(12) 

(7) 

^ J19) 

(9) 

• (8) ^ 

J 

(16) 

(3) 

3,5 D ioy 

(4) 


(15) 

(5) 


(14) 

(6) 

(13) 



•RC3 


•Qa 
• Qb 
■ Qc 
-0 D 


- (17) 
G 


(II 


ta 


( 2 ) 


ENT 

ENP 

SCLR 

LOAD 


( 12 ) 


TZ 


(7) 


(9! 


(11) 


a 


( 8 ) 


CTRDIV16 

ENIO 
Ml [UP] 

M2 [DOWN] 

> C5/1,4,7,8+/2,4,7,8 ■ 
Z6 
G7 
G8 


6,7,8,9 


5CT=0 
M3 [LOAD] 
M4 [COUNT] 


1,7 (CT= 15) G9 
2,7 (CT=0) G9 


CT=0 


(18) 




(19) ■ 


(3) 


(4) 


(5) 


( 6 ) 


3,5D 


ioy 


(16) 


(15) 


(14) 


(13) 


Qa 

Qb 

Qc 

Qd 


Pin numbers shown are for J and N packages. 
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TYPES SN54ALS568, SN74ALS568 
SYNCHRONOUS 4-BIT UP/DOWN DECADE COUNTERS 

WITH 3-STATE OUTPUTS 





















TYPES SN54ALS569, SN74ALS569 
SYNCHRONOUS 4 BIT UP/DOWN BINARY COUNTERS 
WITH 3 STATE OUTPUTS 


'ALS569 logic diagram (positive logic) 



Pin numbers shown are for J and N packages 
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TYPES SN54ALS568, SN74ALS568 
SYNCHRONOUS 4-BIT UP/DOWN DECADE COUNTERS 

WITH 3-STATE OUTPUTS 


'ALS568 typical load, count, and inhibit sequences 


ACLR _f 

SCLR 

LOAD 

ENP 


K 


DON'T CAREs 


DON'T'CARE' 


I I 


I I 



■ i i i iii i 
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TYPES SN54ALS569, SN74ALSb69 
SYNCHRONOUS 4-BIT UP/DOWN BINARY COUNTERS 
WITH 3-STATE OUTPUTS 


'ALS569 typical load, count, and inhibit sequences 


G 1 i 


1 



ACLR 

—1 

i i 

i i 


sera 


i i i 


LOAD 


i 1_1 ! i 

ii i i 


ENP 


^ DON'T CARE 1 1 

1 1 



II II 


ENT 


LpON’T CAREsj | j 

' 1 



II II 


U/D 


i i i i 1 

_EM?Pn;tcare^ 

CLK 

11 lii i 

f~l f~l j [ ‘E LT LTU LT LT 1 1 1 1 1 1 1 T~1 1 1 I~~1 4 1 Til T1 1 1 T~l 

i i i i iii i 

A 



i 

iii i ii 

1 

B 

^DON-T CARE^I ■ 


1 

iii i ii 

l 

C 



i 

iii i ii 

i 

D 

^oK-TCARE^j I 


1 

iii i i i 

l 

Qa 


“ i 1 i i i i i MmWn i i r 

1 1 1 J 1 ' 


1 

■ ii i ii 

l 

Qb 

1 

1 1 • ! 1 MmM'\ 1 r 

1 1 i 


1 

III 1 I 1 

1 

Qc 

1 

1 1 ■ 1 MmM 1 i 1 

1 ' 


1 

iii i ii 

1 

Qd 

1 

i 1 i l i 

1 - 


1 

iii i 

l 

RCO 

1 

1 

i i i |_| i 

iii i 

1_1 1 

l 

. 

CCS 

1 

. I 1 

i i i [J i 

2 0 .13 14 15 1 —'o 1 2 3 4 3 

2 1 0 —*15 14 


1 M- 

COUNT J L rn . |fJT ... Jtf 



I r 

UP H * P COUNT UP 


ASYNC 

CLEAR 

SYNC SYNC 

CLEAR LOAD 
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TYPES SN54ALS568, SN54ALS569, SN74ALS568, SN74ALS569 
SYNCHRONOUS 4-BIT UP/DOWN DECADE AND BINARY COUNTERS 

WITH 3-STATE OUTPUTS 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, Vcc .7 V 

Input voltage.7 V 

Voltage applied to a disabled 3-state output.5.5 V 

Operating free-air temperature range: SN54ALS568, SN54ALS569 . - 55°C to 1 25 °C 

SN74ALS568, SN74ALS569 . 0°Cto70°C 

Storage temperature range. -65°Cto150°C 



recommended operating conditions 



SN54ALS568 

SN54ALS569 

SN74ALS568 

SN74ALS569 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

Vcc Supply voltage 

4.5 5 5.5 

4.5 5 5.5 

V 

V|(-| High-level input voltage 

2 

2 

V 

V|i_ Low-level input voltage 

0.8 

0.8 

V 

'OH High-level output current 

Q outputs 

- 1 


mA 


-2.6 

CCO and RCO 

-0.4 

-0.4 

lOL Low-level output current 

Q outputs 

12 


mA 


24 

CCO and RCO 

4 



8 

fclock Clock frequency 

'ALS568 

CO 

o 

0 20 

MHz 

'ALS569 

0 25 

0 30 

t w Pulse duration 

aclr or Load low 

20 

15 

ns 

'ALS568 

CLK high 

27.5 

25 

CLK low 

27.5 

25 

'ALS569 

CLK high 

20 

16.5 

CLK low 

20 

16.5 

t su Setup time before CLKt 

Data at A, B, C, D 

25 

20 

ns 

ENP, ENT 

High 

35 

30 

Low 

25 

20 

SCLR 

Low 

20 

1 5 

High (inactive) 

35 

30 

LOAD 

Low 

20 

15 

High (inactive) 

35 

30 

U/D 

35 

30 

ACLR inactive 

10 

10 

th Hold time after CLKt for any input 

0 

0 

ns 

Ta Operating free-air temperature 

-55 125 

0 70 

°c 


•82 

Texas Instruments 


INCORPORATED 

POST OFFICE BOX 225012 • DALLAS. TEXAS 75265 


2-285 









TYPES SN54ALSb6B, SN54ALS569, SN74ALS568, SN74ALS569 
SYNCHRONOUS 4-BIT UP/DOWN DECADE AND BINARY COUNTERS 
WITH 3-STATE OUTPUTS 


electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 



TEST CONDITIONS 

SN54ALS568 

SN54ALS569 

SN74ALS568 

SN74ALS569 

UNIT 

MIN TYPt MAX 

MIN TYPt MAX 

V| K 

Vcc = 4.5 V, l| = - 1 8 mA 

- 1.5 

- 1.5 

V 


Q outputs 

Vcc = 4.5 V, Iqh = -1 mA 

BKHI 


V 

Vcc = 4.5 V Iqh = -2.6 mA 


2.4 3.2 

CCO and RCO 

Vcc = 4.5 V, Iqh = -0.4 mA 

2.5 3.4 


Vcc = 4.5 V Iqh = -0.4 mA 


2.7 3.4 


Q outputs 

VCC = 4.5 V, lOL = 12 mA 

0.25 0.4 

0.25 0.4 

V 

Vcc = 4.5 V Iq|_ = 24 mA 


0.35 0.5 

CCOand RCO 

Vcc = 4.5 V, Iq i_ = 4 mA 

0.25 0.4 

0.25 0.4 

Vcc = 4.5 V Iql = 8 mA 


0.35 0.5 

'OZH 

V C c = 5.5 V, V 0 = 2.7 V 

20 

20 

pA 

'OZL 

V C c = 5.5 V, Vq = 0.4 V 

-20 

-20 

pA 

l| 

Vcc = 5.5 V, V| = 7 V 

0.1 

0.1 


IlH 

Vcc = 5.5 V, V| = 0.4 V 

20 

20 

pA 

l|L 

V C c = 5.5 V, V| = 0.4 V 

-0.2 

-0.2 


l 0 § 

V C c = 5.5 V, Vq = 2.25 V 

-15 -70 

-15 -70 


'cc 

V C C = 5.5 V 

Outputs high 

16 26 

16 26 

mA 

Outputs low 

20 32 

20 32 

Outputs disabled 

20 32 

CM 

CO 

O 

CM 


JAM typical values are at V^c = 5 V, T/y = 25 °C. 

§The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, Iqs- 
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TYPES SN54ALS568, SN54ALS569, SN74ALS568, SN74ALS569 
SYNCHRONOUS 4-BIT UP/DOWN DECADE AND BINARY COUNTERS 

WITH 3-STATE OUTPUTS 



NOTE 1: For load circuit and voltage waveforms, see page 1-12. 
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TYPES SN54ALS573, SN54ALS580, SN54AS573, SN54AS580 
SN74ALS573, SN74ALS580, SN74AS573, SN74AS580 
OCTAL D TYPE TRANSPARENT LATCHES WITH 3 STATE OUTPUTS 

D2661, DECEMBER 1982 


3-State Buffer-Type Outputs Drive Bus-Lines Directly 

Bus-Structured Pinout 

Choice of True or Inverting Logic 


'ALS573, 'AS573 
'ALS580, 'AS580 


True Outputs 
Inverting Outputs 


• Package Options Include Both Plastic and Ceramic 
Chip Carriers in Addition to Plastic and Ceramic DtPs 

• Dependable Texas Instruments Quality and Reliability 
description 


SN54ALS573, SN54AS573 . . . J PACKAGE 
SN74ALS573, SN74AS573 . . . N PACKAGE 
(TOP VIEW) 


ocC 

1 U 20 

idC 

2 19 

2D Q 

3 18 

3D C 

4 17 

4DC 

5 16 

5DC 

6 15 

6DC 

7 14 

7DC 

8 13 

8DC 

9 12 

gndC 

10 11 


P 3Q 
4Q 
5Q 


These 8-bit latches feature three-state outputs designed 
specifically for driving highly capacitive or relatively low- 
impedance loads. They are particularly suitable for implementing 
buffer registers, I/O ports, bidirectional bus drivers, and working 
registers. 

The eight latches are transparent D-type latches, While the 
enable (C) is high the outputs (Q or Q) will respond to the data (D) 
inputs. When the enable is taken low the outputs will be latched 
to retain the data that was set up, 

A buffered output-control input can be used to place the eight 
outputs in either a normal logic state (high or low logic levels) or a 
high-impedance state. In the high-impedance state the outputs 
neither load nor drive the bus lines significantly. The high- 
impedance state and increased drive provide the capability to 
drive the bus lines in a bus-organized system without need for 
interface or pull-up components. 


SN54ALS573, SN54AS573 . . . FH PACKAGE 
SN74ALS573, SN74AS573 . . . FN PACKAGE 
(TOP VIEW) 


o olo o o 
cn *— !o > *— 



SN54ALS580, SN54AS580 . . . J PACKAGE 
SIM74ALS580, SN74AS580 . . . N PACKAGE 
(TOP VIEW) 


The output control (OC) does not affect the internal operation of 
the latches. Old data can be retained or new data can be entered 
while the outputs are at high impedance. 

The SN54ALS573, SN54AS573, SN54ALS580 and 
SN54AS580 are characterized for operation over the full military 
temperature range of -55°C to 125°C. The SN74ALS573, 
SN74AS573, SN74ALS580, and SN74AS580 are character¬ 
ized for operation from 0°C to 70 °C. 


ocC 

idC 

2dC 

3DC 

4dG 

5DC 

6DL 

7DC 

8DC 

gndC 


U 20 


3v C C 
3 IQ 

32 a 

□ 3Q 
J 4Q 
3 5Q 
360 
3 75 
385 
3 c 


SN54ALS580, SN54AS580. . . FH PACKAGE 
SN74ALS580, SN74AS580 . . . FN PACKAGE 
(TOP VIEW) 


O DIO OIO 
eg *— lo > «- 
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TYPES SN54ALS573, SN54ALS58Q, SN54AS573, SN54AS580 
SN74ALS573, SN74ALS580, SN74AS573, SN74AS580 
OCTAL D-TYPE TRANSPARENT LATCHES WITH 3 STATE OUTPUTS 


FUNCTION TABLES 


'ALS573, 'AS573 
(EACH LATCH) 


INPUTS 

OUTPUT 

ENABLE 

OC C D 

Q 

X 

X 

H 

L H L 

L 

L L X 

Qo 

H X X 

z 


logic symbols 

'ALS573, 'AS573 



logic diagram (positive logic) 

ALS573. 'AS573 



Pin numbers shown are for J and N packages. 


'ALS580, AS580 
(EACH LATCH) 


INPUTS 

OUTPUT 

ENABLE 

OC C D 

Q 

L H H 

L 

L H L 

H 

L L X 

Qo 

H X X 

z 


'ALS580,'AS580 













TYPES SN54ALS573, SN54ALS580, SN74ALS573, SN74ALS580 
OCTAL D-TYPE TRANSPARENT LATCHES WITH 3-STATE OUTPUTS 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, Vqc .7 V 

Input voltage.7 V 

Voltage applied to a disabled 3-state output.5.5 V 

Operating free-air temperature range: SN54ALS573, SN54ALS580 . - 55 °C to 1 25 °C 

SN74ALS573, SN74ALS580 . 0°Cto70°C 

Storage temperature range. -65°Cto150°C 



recommended operating conditions 



SN54ALS573 

SN54ALS580 

SN74ALS573 

SN74ALS5Q0 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

Vqc Supply voltage 

4.5 5 5.5 

4.5 5 5.5 

V 

V|H High-level input voltage 

2 

2 

V 

V|[_ Low-level input voltage 

0.8 

0.8 

V 

•OH High-level output current 

-1 


mA 


-2.6 

Iql Low-level output current 

12 


mA 


24 

t w Pulse duration, enable C high 

'ALS573 

10 

10 

ns 

'ALS580 

15 

15 

t su Setup time, data before enable Cl 

10 

10 

ns 

tf, Hold time, data after enable Cl 

'ALS573 

7 

7 

ns 

'ALS580 

10 

10 

Ta Operating free-air temperature 

-55 125 

0 70 

°c 


electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 






SN54ALS573 

SN74ALS573 


PARAMETER 

TEST CONDITIONS 

SN54ALS580 

SN74ALS580 

UNIT 





MIN TYPt MAX 

MIN TYPt MAX 


V|K 

Vcc = 4.5 V, 

l| = -18 mA 

-1.5 

-1.5 

V 

v OH 

Vcc = 4.5 V, 

Iqh = “I mA 

2.4 3.3 


V 

V C C = 4.5 V 

lOH = -2.6 mA 


2.4 3.2 



Vcc = 4.5 V, 

Iql = 1 2 mA 

0.25 0.4 

0.25 0.4 




Vcc = 4.5 V 

lOL = 24 mA 


0.35 0.5 


'OZH 

V C C = 5.5 V, 

V 0 = 2.7 V 

20 

20 

pA 

'OZL 

Vcc = 5.5 V, 

V 0 = 0.4 V 

-20 

-20 

pA 

l| 

V C c = 5.5 V, 

V| = 7 V 

0.1 

0.1 

mA 

l|H 

Vqc = 5.5 V, 

V| = 2.7 V 

20 

20 

pA 

IlL 

Vcc = 5.5 V, 

V| = 0.4 V 

-0.1 

-0.1 

mA 

IqS 

Vcc = 5.5 V, 

V 0 = 2.25 V 

-15 -70 

-15 -70 

mA 




Outputs high 

10 17 

10 17 



'ALS573 


Outputs low 

15 24 

15 24 


•cc 


Vcc = 5.5 V 

Outputs disabled 

16 27 

16 27 



Outputs high 

10 17 

10 17 

mA 


'ALS580 


Outputs low 

15 24 

15 24 





Outputs disabled 

16 27 

16 27 



t All typical values are at V^c = 5 V, T/\ = 25 °C. 

§The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, Iq$- 
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TYPES SN54ALS573, SN54ALS580, SN74ALS573, SM74ALS580 
OCTAL D-TYPE TRANSPARENT LATCHES WITH 3-STATE OUTPUTS 


'ALS573 switching characteristics (see note 1) 






Vcc = 4.5 V to 5.5 V, 







C L = 50 pF. 




PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 


R1 = 500 52, 

R2 = 500 52, 

T A = MIN to MAX 


UNIT 




SN54ALS573 

SN74ALS573 





MIN 

MAX 

MIN 

MAX 


tpLH 



2 

15 

2 

14 

ns 

tPHL 



2 

15 

2 

14 

tpLH 


Q 

8 

27 

8 

20 

ns 

tPHL 


8 

20 

8 

19 

tpZH 

OC 


4 

21 

4 

18 

ns 

l PZL 


4 

21 

4 

18 

tPHZ 

OC 

Q 

2 

10 

2 

8 

ns 

tPLZ 

3 

15 

3 

13 


'ALS580 switching characteristics (see note 1) 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 


Vcc = 4.5 V to 5.5 V, 

C L = 50 pF, 

R1 = 500 52, 

R2 = 500 52, 

T A = MIN to MAX 


UNIT 




SN54ALS580 

SN74ALS580 





MIN 

MAX 

MIN 

MAX 


tpiH 


Q 

3 

21 

3 

18 

ns 

tPHL 


3 

15 

3 

14 

tPLH 


Q 

8 

29 

8 

22 


tPHL 


8 

22 

8 

21 


tpZH 

OC 

Q 

4 

21 

4 

18 

ns 

tpZL 

4 

21 

4 

18 

tPHZ 

OC 

Q 

2 

10 

2 

8 

ns 

tPLZ 

3 

15 

3 

13 


NOTE 1: For load circuit and voltage waveforms, see page 1 -12. 


1282 


Texas Instruments 

INCORPORATED 

POST OFFICE BOX 225012 • DALLAS. TEXAS 75265 


2-291 




TYPES SN54AS573, SN54AS580, SN74AS573, SN74AS580 
OCTAL D-TYPE TRANSPARENT LATCHES WITH 3-STATE OUTPUTS 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, Vcc .7 V 

Input voltage.7 V 

Voltage applied to a disabled 3-state output.5.5 V 

Operating free-air temperature range: SN54AS573, SN54AS580 . - 55 °C to 125 °C 

SN74AS573,SN74AS580 . 0°Cto70°C 

Storage temperature range. -65°Cto150°C 



recommended operating conditions 



SN54AS573 

SN54AS580 

SN74AS573 

SN74AS580 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

Vcc Supply voltage 

4,5 5 5.5 

4,5 5 5.5 

V 

V|n High-level input voltage 

2 

2 

V 

Vil Low-level input voltage 

0.8 

0.8 

V 

Iqh High-level output current 

- 12 

-12 

mA 


— 1 51 

lOL Low-level output current 

32 

32 

mA 


48 f 

t^ Pulse duration, enable C high 



ns 

t su Setup time, data before enable Ct 



ns 

th Hold time, data after enable Ct 



ns 

Ta Operating free-air temperature 

-55 125 

0 70 

°c 


tThe extended limits apply only if Vcc' s maintained between 4.75 V and 5.25 V. 


electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


PARAMETER 

TEST CONDITIONS 

SN54AS573 

SN54AS580 

SN74AS573 

SN74AS580 

UNIT 

MIN TYPt MAX 

MIN TYPt MAX 

V|K 

V cc = 4,5 V, l| = -18 mA 

-1.2 

-1.2 

V 

VOH 

Vcc = 4.5 V, IqH = - 1 2 mA 

2.4 3.2 

2.4 3.2 

V 

Vqc - 4.75 V, Ioh = - 1 5 mA 


2.4 3.3 

VOL 

V C c = 4.5 V, l 0L = 32 mA 

0.25 0.5 

0.25 0.5 

V 

Vcc = 4.75 V, loi_ = 48 mA 


0.35 0.5 

'OZH 

V C c = 5.5 V, V 0 = 2.7 V 

50 

50 

pA 

'OZL 

V C c = 5 5 V, Vo = 0.4 V 

-50 

-50 

pA 

l| 

Vcc = 5 5 v - V| = 7 V 



mA 

l|H 

V C c = 5.5 V, V| = 2.7 V 



pA 

IlL 

V C c = 5.5 V, V| = 0.4 V 



mA 

l 0 § 

V C c = 5.5 V, Vq = 2.25 V 

-30 -112 

-30 -112 

mA 

'cc 

'AS573 

V C c = 5.5 V 

Outputs high 



mA 

Outputs low 



Outputs disabled 

65 

65 

'AS580 

Outputs high 



Outputs low 



Outputs disabled 

71 

71 


t All typical values are at Vcc = 5 V, Ta = 25 °C. 

§The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, Iqs- 


Additional information on these products can be obtained from the factory as it becomes available. 
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TYPES SN54AS573, SN54AS580, SN74AS573, SN74AS580 
OCTAL DTYPE TRANSPARENT LATCHES WITH 3-STATE OUTPUTS 


'AS573 switching characteristics (see note 1) 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

Vcc = 5 V, 

C L = 15 pF, 

R1 = 500 0, 

R2 = 500 0, 

T A = 25°C 

Vcc = 4 5 v t0 5.5 v > 

Cl = 50 pF, 

R1 = 500 Q, 

R2 = 500 Q, 

T A = MIN to MAX 

UNIT 

'AS573 

SN54AS573 

SN74AS573 

MIN TYPt MAX 

MIN TYPt MAX 

MIN TYPt MAX 

'PLH 

D 

Q 


4.5 

4.5 

ns 

tPHL 


4 

4 

tpLH 

C 

Q 


7 

7 

ns 

tPHL 


5 

5 

tpZH 

OC 

Q 


3.5 

3.5 

ns 

'PZL 


5 

5 

tPHZ 

OC 

Q 


3.5 

3.5 

ns 

tPLZ 


5.5 

5.5 


'AS580 switching characteristics (see note 1) 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

V C C = 5 V, 

C L = 15 pF, 

R1 = 500 Q, 

R2 = 500 Q, 

T A = 25°C 

V CC = 4 -5 V to 5.5 V, 

Cl = 50 pF, 

R1 = 500 Q, 

R2 = 500 0, 

T A = MIN to MAX 

UNIT 

'AS580 

SN54AS580 

SN74AS580 

MIN TYPt MAX 

MIN TYPt MAX 

MIN TYPt MAX 

tPLH 

D 

Q 


5.5 

5.5 

ns 

tpHL 


4 

4 

*PLH 

C 

Q 


7 

7 

ns 

tPHL 


5 

5 

tpZH 

OC 

Q 


3.5 

3.5 

ns 

tpZL 


5 

5 

'PHZ 

OC 

Q 


3.5 

3.5 

ns 

l PLZ 


5.5 

5.5 


tAll typical values are at Vqq = 5 V, T^ = 25 °C. 

NOTE 1: For load circuit and voltage waveforms, see page 1-12. 


Additional information on these products can be obtained from the factory as it becomes available. 
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TYPES SnS54ALS574, SN54ALS575, Sni54ASb/4, SN54AS575 
SN74ALS574, SN74ALS575, SN74AS574, SN74AS575 
OCTAL D-TYPE EDGE-TRIGGERED FLIP-FLOPS WITH 3-STATE OUTPUTS 

D2661,JUNE 1982 


3-State Buffer-Type Noninverting Outputs Drive 
Bus-Lines Directly 

Bus-Structured Pinout 
Buffered Control Inputs 

'ALS575 and 'AS575 Have Synchronous Clear 

Package Options Include Both Plastic and Ceramic 
Chip Carriers in Addition to Plastic and Ceramic DIPs 

Dependable Texas Instruments Quality and Reliability 


SN54ALS574, SN54AS574 . . . J PACKAGE 
SN74ALS574. SN74AS574 . ..N PACKAGE 
(TOP VIEW) 


ocC i 

1DC 2 

2DC 3 

3DC 4 
4D£ 5 
5DQ 6 

6D£ 7 
7D£8 
80^9 


TJsOvcc 

19] IQ 
18 ]2Q 
17 ]3Q 
16 ]4Q 
15 ] 5Q 
14 ]6Q 
13 ]7Q 
12 ]8Q 
GND[1io n]CLK 


description 


SN54ALS574, SN54AS574 . . . FH PACKAGE 


These 8-bit registers feature three-state outputs designed 
specifically for bus driving. They are particularly suitable for 
implementing buffer registers, I/O ports, bidirectional bus drivers, 
and working registers. 

The eight edge-triggered D-type flip-flops enter data on the low- 
to-high transition of the clock. The 'ALS575 and 'AS575 may be 
synchronously cleared by taking the CLR input low. 

The output-control does not affect the internal operation of the 
flip-flops. Old data can be retained or new data can be entered 
while the outputs are in the high-impedance state. 


SN74ALS574, SN74AS574 . . . FN PACKAGE 
(TOP VIEW) 

o 

Q QIO U O 
N-lo>- 


2Q 

3Q 

4Q 

5Q 

6Q 


/—tui_11—n_11_i \ 

f 3 2 1 20 19 \ 


3D 

P 4 

18 [ 

4D 

P 5 

17[ 

50 

]6 

16[ 

6D 

1 7 

15[ 

7D 

pe 

14 [ 


V 

9 10 11 12 13 y 


The SN54ALS' and SN54AS' devices are characterized for 
operation over the full military temperature range of -55°C to 
1 25 °C. The SN74ALS' and SN74AS' devices are characterized 
for operation from 0°C to 70 °C. 


'ALS574, 'AS574 
(EACH FLIP-FLOP) 


FUNCTION TABLES 

'ALS575, 'AS575 
(EACH FLIP-FLOP) 


INPUTS 

OUTPUT 

Q 

OC CLK 

D 

L t 

H 

H 

L f 

L 

L 

L L 

X 

Qo 

H X 

X 

z 


INPUTS 

OUTPUT 

Q 

OC 

CLR CLK 

D 

L 

L 

t 

X 

L 

L 

H 

t 

H 

H 

L 

H 

t 

L 

L 

L 

H 

L 

X 

Q 0 

H 

X 

X 

X 

Z 


SN54ALS575, SN54AS575 . . . JT PACKAGE 
SN74ALS575, SN74AS575 ... NT PACKAGE 
(TOP VIEW) 


clrh 

ocC? 

1DC3 

2DL 4 
3DL 5 
4D[> 
5DC? 
6DC8 
7DCg 
8 DC 10 
NCQ n 
GNDQi2 


U 


24 ] V C C 

23 ]NC 
22 ] 1 Q 
2l]2Q 
20 ] 3Q 
19 ] 4Q 
18 ] 5Q 
17 ]6Q 
16 ] 7Q 

15]8Q 

14 ]CLK 
_13p NC 


SN54ALS575, SN54AS575 . . . FH PACKAGE 
SN74ALS575, SN74AS575 . . . FN PACKAGE 



NC — No internal connection 
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TYPES SN54ALS574, SN54ALS575, SN54AS574, SN54AS575 
SN74ALS574, SN74ALS575, SN74AS574, SN74AS575 
OCTAL D-TYPE EDGE-TRIGGERED FLIP-FLOPS WITH 3-STATE OUTPUTS 


logic symbols 


'ALS674, 'ASB74 'ALS575,'AS575 



logic diagrams (positive logic) 

'ALS574, 'AS574 'ALS575, 'AS575 
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TYPES SN54ALS574, SN54ALS575, SN74ALS574, SN74ALS575 
OCTAL D-TYPE EDGE-TRIGGERED FLIP-FLOPS WITH 3-STATE OUTPUTS 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, Vcc .7 V 

Input voltage.7 V 

Voltage applied to a disabled 3-state output.5.5 V 

Operating free-air temperature range: SN54ALS574, SN54ALS575 . - 55 °C to 1 25 °C 

SN74ALS574, SN74ALS575 .. 0°Cto70°C 

Storage temperature range. - 65 °C to 1 50 °C 



recommended operating conditions 



SN54ALS574 

SN54ALS575 

SN74ALS574 

SN74ALS575 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

Vqc Supply voltage 

4.5 5 5.5 

4.5 5 5.5 

V 

V||-| High-level input voltage 

2 

2 

V 

V||_ Low-level input voltage 

0.8 

0.8 

V 

lOH High-level output current 

- 1 


mA 


-2.6 

1(31 Low-level output current 

12 


mA 


24 

^clock Clock frequency 

0 30 

0 35 

MHz 

t w Pulse duration 

CLK high 

16.5 

14 

ns 

CLK low 

16.5 

14 

Setup time 

tsu before CLKt 

Data 

15 

15 

ns 

'ALS575 

CLR high 

20 

20 

CLR low 

15 

1 5 

Hold time 
th after CLKt 

Data 

4 

0 

ns 

'ALS575 | CLR 

0 

0 

Ta Operating free-air temperature 

-55 125 

0 70 

°c 


electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 





SN54ALS574 

SN74ALS574 


PARAMETER 

TEST CONDITIONS 

SN54ALS575 

SN74ALS575 

UNIT 




MIN TYPt MAX 

MIN TYPt MAX 


V|K 

V cc = 4.5 V, 

l| = -18 mA 

-1.5 

- 1.5 

V 


V cc = 4.5 V, 

lOH = “ 1 mA 

2.4 3.3 



v OH 

Vcc = 4.5 V 

lOH = - 2.6 mA 


2.4 3.2 


VOL 

V CC = 4.5 V, 

lOL = 1 2 mA 

0.25 0.4 

0.25 0.4 


V CC = 4.5 V 

lOL = 24 mA 


0.35 0.5 


'OZH 

V CC = 5-5 V, 

V 0 = 2.7 V 

20 

20 

P A 

loZL 

Vcc = 5.5 V, 

V 0 = 0.4 V 

-20 

-20 

pA 

l| 

V C c = 5.5 V, 

V| = 7 V 

0.1 

0.1 

mA 

l|H 

Vcc = 5.5 V, 

V ( = 2.7 V 

20 

20 

P A 

IlL 

Vcc = 5.5 V, 

V| = 0.4 V 

-0.2 

-0.2 

mA 

io§ 

V C c = 5.5 V, 

V 0 = 2.25 V 

1 

CJI 

1 

o 

-15 -70 

mA 



Outputs high 

10 17 

10 17 


'cc 

V C c = 5.5 V 

Outputs low 

15 24 

15 24 

mA 



Outputs disabled 

16 27 

16 27 



t All typical values are at Vcc = 5 V, = 25 °C. 

§The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, IqS- 
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TYPES SN54ALS574, SN54ALS575, SN74ALS574, SN74ALS575 
OCTAL D-TYPE EDGE-TRIGGERED FLIP-FLOPS WITH 3-STATE OUTPUTS 


switching characteristics (see note 1) 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

Vcc = 4.5 V to 5.5 V, 

Cl = 50 pF, 

R1 = 500 0, 

R2 = 500 Q, 

T A = MIN to MAX 

UNIT 

SN54ALS574 

SN54ALS575 

SN74ALS574 

SN74ALS575 

MIN MAX 

MIN MAX 

fmax 



30 

35 

MHz 

t PLH 

CLK 

Any Q 

4 15 

4 14 

ns 

tpHL 

4 15 

4 14 

tPZH 

OC 

Any Q 

4 21 

4 18 

ns 

tpZL 

4 21 

4 18 

tPHZ 

OC 

Any Q 

2 10 

2 8 

ns 

tPLZ 

3 15 

3 13 


NOTE 1: For load circuit and voltage waveforms, see page 1-12. 


D flip-flop signal conventions 

It is Tl practice to name the outputs and other inputs of a D-type flip-flop and to draw its logic symbol based on the 
assumption of true data (D) inputs. Then outputs that produce data in phase with the data inputs are called Q and those 
producing complementary data are called Q. An input that causes a Q output to go high or a Q output to go low is called 
Preset; an input that causes a Q output to go high or a Q output to go low is called Clear. Bars are used over these pin 
names ( PRE and CLR) if they are active low. 

In some applications it may be advantageous to redesignate the data input D. In that case all the other inputs and 
outputs should be renamed as shown below. Also shown are corresponding changes in the graphical symbol. Arbitrary 
pin numbers are shown in parentheses. 


PRE 

CLK 


( 2 ) 


(3) 


CLR 


(4) 


S 

t> Cl 
ID 
R 


(5) 


( 6 ) _ 
- Q 


CLR 

CLK 


PRE 



R 

> Cl 

<5> 

(2) 

(6) 

(3 'r. 

ID 

S 

(4) r-. 




Notice that Q and Q exchange names, which causes Preset and Clear to do likewise. Also notice that the polarity 
indicators (t*.) on PRE and CLR remain since these inputs are still active-low, but that the presence or absence of the 
polarity indicator changes at D, Q, and Q. Of course pin 5 (Q) is still in phase with the data input D, but now both are 
considered active-low. 
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TYPES SN54AS574, SN54AS575, SN74AS574, SN74AS575 
OCTAL D-TYPE EDGE-TRIGGERED FLIP-FLOPS WITH 3-STATE OUTPUTS 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, Vcc .7 V 

Input voltage.7 V 

Voltage applied to a disabled 3-state output.5.5 V 

Operating free-air temperature range: SN54AS574, SN54AS575 . - 55 °C to 1 25 °C 

SN74AS574, SN74AS575 . 0°Cto70°C 

Storage temperature range. - 65 °C to 1 50 °C 



recommended operating conditions 



SN54AS574 

SN54AS575 

SN74AS574 

SN74AS575 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

Vcc Supply voltage 

4.5 5 5.5 

4.5 5 5.5 

V 

V||-| High-level input voltage 

2 

2 

V 

V|(_ Low-level input voltage 

0.8 

0.8 

V 

lOH High-level output current 

-12 

- 12 

mA 


-1 5t 

Iql Low-level output current 

32 

32 

mA 


48T 

fclock Clock frequency 



MHz 

t w Pulse duration 

CLK high 



ns 

CLK low 



Setup time 

tsu before CLKt 

Data 



ns 

'AS575 

CLR high 



CLR low 



Hold time 
th after CLKt 

Data 



ns 

CLR 



| Ta Operating free-air temperature 

-55 125 

0 70 

°c 


tThe extended limits apply only if Vcc ls maintained between 4,75 V and 5.2 5 V. 


electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


PARAMETER 

TEST CONDITIONS 

SN54AS574 

SN54AS575 

SN74AS574 

SN74AS575 

UNIT 

MIN TYPt MAX 

MIN TYPt MAX 

V|K 

Vcc = 4.5 V, l| = -18 mA 

- 1.2 

-1.2 

V 

v OH 

Vcc = 4.5 V, lOH = -12 mA 

2.4 3.2 

2.4 3.2 

V 

Vcc = 4.75 V, lOH = - 1 5 mA 


2.4 3.3 

v OL 

V c c = 4.5 V, Iql = 32 mA 

0.25 0.5 

0.25 0.5 

V 

Vcc = 4.75 V, l 0L = 48 mA 


0.35 0.5 

'OZH 

V CC = 5.5 V, V 0 = 2.7 V 

50 

50 

pA 

'OZL 

V C C = 5.5 V, Vo = 0.4 V 

-50 

-50 

pA 

l| 

V C c = 5.5 V, V| = 7 V 



mA 

'IH 

V C c = 5.5 V, V| = 2.7 V 



pA 

l|L 

V C c = 5.5 V, V| = 0.4 V 



mA 

ios 

Vcc = 5.5 V, Vo = 2.25 V 

-30 -112 

-30 -112 

mA 

'cc 

V C C = 5.5 V 

Outputs high 



mA 

Outputs low 



Outputs disabled 

84 

84 


tAll typical values are at Vqc = 5 V, = 25 °C. 

§The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, Iqs- 

Additional information on these products can be obtained from the factory as it becomes available. 
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TYPES SN54AS574, SN54AS575, SN74AS574, SN74AS575 
OCTAL D-TYPE EDGE-TRIGGERED FLIP-FLOPS WITH 3-STATE OUTPUTS 


switching characteristics (see note 1) 





Vcc = 5 V, 

Vcc = 4 5 v t0 5 5 v. 





C L = 15 pF, 

Cl = 50 pF. 





R1 = 500 Q, 

R1 = 500 Q. 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

R2 = 500 Q, 

T A = 25°C 

R2 = 500 Q, 

T a = MIN to MAX 

UNIT 




'AS574 

SN54AS574 

SN74AS574 





'AS575 

SN54AS575 

SN74AS575 





MIN TYPt MAX 

MIN TYPt MAX 

MIN TYPt MAX 


fmax 




160 

160 

MHz 

tPLH 

CLK 

Any Q 


5.5 

5.5 

ns 

tPHL 


6 

6 

tPZH 

OC 

Any Q 


3.5 

3.5 


tPZL 


5 

5 


l PHZ 

OC 

Any Q 


3.5 

3.5 


tPLZ 


5.5 

5.5 



t All typical values are at Vqq = 5 V, = 25 °C. 

NOTE 1: For load circuit and voltage waveforms, see page 1-12. 
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TYPES SIM54ALS576, SN54ALS577, SN54AS576, SN54AS577 
SN74ALS576, SN74ALS577, SN74AS576, SN74AS577 
OCTAL D-TYPE EDGE-TRIGGERED FLIP-FLOPS WITH 3-STATE OUTPUTS 

D2661, DECEMBER 1982 


W o 3-State Buffer-Type Inverting Outputs Drive Bus-Lines 
tf Directly 

jj o Bus-Structured Pinout 

I O Buffered Control Inputs 

® 'ALS577 and 'AS577 Have Synchronous Clear 

o Package Options Include Both Plastic and Ceramic 
Chip Carriers in Addition to Plastic and Ceramic DIPs 

o Dependable Texas Instruments Quality and Reliability 
description 

These 8-bit registers feature three-state outputs designed 
specifically for bus driving. They are particularly suitable for 


SN54ALS576. SN54AS576 . . . J PACKAGE 
SN74ALS576, SN74AS576 . . . N PACKAGE 
(TOP VIEW) 


ocC 

1 U20 

idO 

2 19 

2D □ 

3 18 

3D p 

4 17 

4D n 

5 16 

5d r 

6 15 

6DC 

7 14 

7d r. 

8 13 

8DC 

9 12 

gndQ 

10 11 


D v cc 

]!Q 
H2Q 
H 3Q 
3 4Q 


SN54ALS576, SN54AS576 . . . FH PACKAGE 
SN74ALS576, SN74AS576 . . . FN PACKAGE 
(TOP VIEW) 


implementing buffer registers, I/O ports, bidirectional bus drivers, 
and working registers. 

The eight-bit edge-triggered D-type flip-flops enter data on the 
low-to-high transition of the clock. 

The output control does not affect the internal operation of the 
flip-flops. Old data can be retained or new data can be entered 
while the outputs are off. 

The SN54ALS' and SN54AS' devices are characterized for 
operation over the full military temperature range of -55°C to 
1 25 °C. The SN74ALS' and SN74AS' devices are characterized 
for operation from 0°C to 70°C. 


o 

D DIU UlO 
CN lo > *■— 



SN54ALS577, SN54AS577 . . . JT PACKAGE 
SN74ALS577. SN74AS577 . . . NT PACKAGE 
(TOP VIEW) 


FUNCTION TABLES 


ALS576, AS576 
(Each Flip-Flop) 


INPUTS 

OUTPUT 

Q 

OC 

CLK 

D 

L 

t 

H 

L 

L 

t 

L 

H 

L 

L 

X 

Qo 

H 

X 

X 

z 


clrC 1 
ocn 2 
idO 

2D C 4 
3D 3 5 
4DC6 
5D(I 7 
6D 3 8 
7D1I9 
8D (3'0 
NC[ji 
GNDQ 12 


TOv cc 

23 J NIC 
223 IQ 
21 325 
20 3 3Q 
19 3 4Q 
18 3 5Q 
17 3 6Q 
16 3 7Q 
163 8Q 
14 3 CLK 
13 3 NC 


SN54ALS577. SN54AS577 . . . FH PACKAGE 
SN74ALS577. SN74AS577 . . . FN PACKAGE 
(TOP VIEW! 


ALS577. AS577 
(Each Flip-Flop) 


INPUTS 

OUTPUT 

Q 

OC 

CLR 

CLK 

D 

L 

L 

t 

X 

H 

L 

H 

t 

H 

L 

L 

H 

t 

L 

H 

L 

H 

L 

X 

Qo 

H 

X 

X 

X 

z 



NC — No internal connection 


Copyright © 1982 by Texas instruments Incorporated. 
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TYPES SN54ALS576, SN54ALS577, SN54AS576, SN54AS577 
SN74ALS576, SN74ALS577, SN74AS576, SN74AS577 
OCTAL D-TYPE EDGE-TRIGGERED FLIP-FLOPS WITH 3-STATE OUTPUTS 


logic symbols 


'ALS576, 'AS576 'ALS577, 'AS577 



logic diagrams (positive logic) 


'ALS576, 'AS576 'ALS577. 'AS577 



Pin numbers shown are for J and N packages. Pin numbers shown are for JT and NT packages. 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, Vcc .7 V 

Input voltage.7 V 

Voltage applied to a disabled 3-state output.5.5V 

Operating free-air temperature range: SN54ALS', SN54AS' . -55°Cto125°C 

SN74ALS', SN74AS'.0°Cto70°C 

Storage temperature range. - 65 °C to 1 50 °C 
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TYPES SN54ALS576, SN54ALS577, SN74ALS576, SN74ALS577 
OCTAL D-TYPE EDGE-TRIGGERED FLIP-FLOPS WITH 3-STATE OUTPUTS 


recommended operating conditions 



SN54ALS576 

SN54ALS577 

SN74ALS576 

SN74ALS577 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

Vcc Supply voltage 

4.5 5 5.5 

4.5 5 5.5 

V 

V|f-j High-level input voltage 

2 

2 

V 

V|l Low-level input voltage 

0.8 

0.8 

V 

lOH High-level output current 

-1 

-2.6 

mA 

lOL Low-level output current 

12 

24 

mA 

^clock Clock frequency 

0 30 

O 35 

MHz 

t w Pulse duration 

CLK high 

16.5 

14 

ns 

CLK low 

1 6.5 

14 

Setup time 

tsu before CLKt 

Data 

15 

15 

ns 

CLR ('ALS577) 

1 5 

15 

Hold time 
th after CLKt 

Data 

4 

O 

ns 

CLR ('ALS577) 

4 

O 

T/\ Operating free-air temperature 

-55 125 

o 

r- 

o 

°c 


electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 





SN54ALS576 

SN74ALS576 


PARAMETER 

TEST CONDITIONS 

SN54ALS577 

SN74ALS577 

UNIT 




MIN TYPt MAX 

MIN TYPt MAX 


V|K 

Vcc = 4 - 5 v < 

l| = -18 mA 

- 1.5 

-1.5 

V 

v oh' 

V CC = 4.5 V, 

l 0 H = ~ 1 mA 

2.4 3.3 



V CC = 4.5 V, 

lOH ~ - 2.6 mA 


2.4 3.2 



V C c = 4.5 V, 

Iql - 1 2 mA 

0.25 0.4 




V CC = 4.5 V, 

l 0 L = 24 mA 


0.35 0.5 


'OZH 

Vcc = 5 - 5 V, 

V 0 = 2.7 V 

20 

20 

pA 

'OZL 

Vcc = 5.5 V, 

V 0 = 0.4 V 

-20 

-20 

pA 

l| 

V C c = 5.5 V, 

V| = 7 V 

0.1 

0.1 

mA 

l|H 

Vcc ’ 5.5 V, 

V| = 2.7 V 

20 

20 

PA 

IlL 

Vqc = 5.5 V, 

V| = 0.4 V 

-0.2 

-0.2 

mA 

io§ 

V C c = 5.5 V, 

Vo = 2.25 V 

-15 -70 

1 

07 

1 

"vl 

O 

mA 



Outputs high 

10 17 

10 17 


'cc 

Vcc = 5.5 V 

Outputs low 

15 24 

15 24 

mA 



Outputs disabled 

16 27 

16 27 



t All typical values are at Vqq = 5 V, = 25 °C. 

§The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, Iqs- 
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TYPES SN54ALS576, SN54ALS577, SN74ALS57B, SN74ALS577 
OCTAL D-TYPE EDGE-TRIGGERED FLIP-FLOPS WITH 3-STATE OUTPUTS 


switching characteristics (see note 1) 






Vcc = ^-5 V to 5.5 V, 
C L = 50 pF, 

R1 = 500 Q, 



PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 


R2 = 500 Q, 

T A = MIN to MAX 


UNIT 




SN54ALS576 

SN74ALS576 





SN54ALS577 

SN74ALS577 





MIN 

MAX 

MIN 

MAX 


fmax 



_ 30 _ _ 

35 

MHz 

t PLH 

CLK 

Any Q or Q 

4 

15 

4 

14 

ns 

tpHL 

4 

15 

4 

14 

l PZH 

OC 

Any Q or Q 

4 

21 

4 

18 

ns 

l PZL 

4 

21 

4 

18 

l PHZ 

OC 

Any Q or Q 

2 

10 

2 

8 


tpLZ 

3 

15 

3 

13 



NOTE 1: For load circuit and voltage waveforms, see page 1-12. 
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TYPES SN54AS576, SN54AS577, SN74AS576. SN74AS577 
OCTAL D-TYPE EDGE-TRIGGERED FLIP-FLOPS WITH 3-STATE OUTPUTS 



recommended operating conditions 



SN54AS576 

SN54AS577 

SN74AS576 

SN74AS577 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

Vcc Supply voltage 

4.5 5 5.5 

4.5 5 5.5 

V 

V|(-| High-level input voltage 

2 

2 

V 

V||_ Low-level input voltage 

0.8 

0.8 

V 

Iqh High-level output current 

- 12 

- 12 

mA 


— 1 51 

IqL Low-level output current 

32 

32 

mA 


48t 

fclock Clock frequency 



MHz 

t w Pulse duration 

CLK high 



ns 

CLK low 



Setup time 
tsu before CLKt 

Data 



ns 

CLR ('AS577) 



Hold time 
th after CLKt 

Data 



ns 

CLR ('AS5771 



J/\ Operating free-air temperature 

-55 125 

0 70 

°c 


tThe extended limits apply only if Vqq is maintained between 4.75 V and 5.25 V. 


electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 





SN54AS576 

SN74AS576 


PARAMETER 

TEST CONDITIONS 

SN54AS577 

SN74AS577 

UNIT 




MIN TYPt MAX 

MIN TYPt MAX 


V|K 

Vcc = 4.5 V, 

l| = - 18 mA 

-1.2 

- 1.2 

V 

v OH 

V C C = 4.5 V, 

lOH = - 12 mA 

2.4 3.2 

2.4 3.2 


V C C = 4.75 V, 

lOH = - 1 5 mA 


2.4 3.3 


VOL 

Vcc = 4.5 V, 

lOL = 32 mA 

0.25 0.5 

0.25 0.5 

V 

Vcc = 4.75 V, 

lOL = 48 mA 


0.35 0.5 

'ozh 

V C c = 5.5 V, 

V 0 = 2.7 V 



pA 

'OZL 

Vcc = 5.5 V, 

Vo = 0.4 V 



pA 

l| 

Vcc = 5.5 V, 

V| = 7 V 



mA 

hH 

V C c = 5.5 V, 

V| = 2.7 V 



pA 

l|L 

Vcc = 5.5 V, 

V| = 0.4 V 



mA 

io* 

V CC = 5.5 V, 

V 0 = 2.25 V 

-30 -112 

-30 -112 

mA 



Outputs high 




'cc 

Vcc = 5.5 V 

Outputs low 



mA 



Outputs disabled 

84 

84 



t All typical values are at Vqq = 5 V, T A = 25 °C. 

§The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, Iqs- 


Additional information on these products can be obtained from the factory as it becomes available. 
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TYPES SN54AS576, SM54AS577, SN74AS576, SN74AS577 
OCTAL D-TYPE EDGE-TRIGGERED FLIP-FLOPS WITH 3-STATE OUTPUTS 


switching characteristics (see note 1) 





Vcc = 5 V. 

V CC = 4.5 V to 5.5 V, 





C L = 15 pF, 

C L = 50 pF, 





R1 = 500 Q. 

R1 = 500 Q, 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

R2 = 500 Q, 

T A = 25°C 

R2 = 500 Q, 

T A = MIN to MAX 

UNIT 




'AS576 

SN54AS576 

SN74AS576 





'AS577 

SN54AS577 

SN74AS577 





TYPT 

MIN TYPt MAX 

MIN TYPT MAX 


fmax 




160 

160 

MHz 

tPLH 

CLK 

Any Q or Q 


5.5 

5.5 


tPHL 


6 

6 


tPZH 

OC 

Any Q or Q 


3.5 

3.5 


tpZL 


5 

5 


IPHZ 

OC 

Any Q or Q 


3.5 

3.5 


tPLZ 


5.5 

5.5 



tAII typical values are at Vqq = 5 V, T A “ 25°C. 

NOTE 1: For load circuit and voltage waveforms, see page 1 -12. 


PRODUCT PREVIEW 

This page contains information on a 
product under development. Texas 
Instruments reserves the right to change or 
discontinue this product without notice. 
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TYPES SN54ALS573, SN54ALS580, SN54AS573, SN54AS580 
SN74ALS573, SN74ALS580, SN74AS573, SN74AS580 
OCTAL D-TYPE TRANSPARENT LATCHES WITH 3-STATE OUTPUTS 

_ D266i, DECbMbtrt 1982 

SN54ALS573, SN54AS573 . . . J PACKAGE 
3-State Buffer-Type Outputs Drive Bus-Lines Directly SN74ALS573. SN 74 AS 573 . . . N package 

Bus-Structured Pinout ,T0P VIEW) 


Choice of True or Inverting Logic 

'ALS573, 'AS573 True Outputs 

'ALS580, 'AS580 Inverting Outputs 

Package Options Include Both Plastic and Ceramic 
Chip Carriers in Addition to Plastic and Ceramic DIPs 

Dependable Texas Instruments Quality and Reliability 


ocC 

1 

U20 

3 vcc 

idC 

2 

19 

J 1Q 

2DC 

3 

18 

p2 Q 

3DC 

4 

17 

D 3Q 

4DC 

5 

16 

J4Q 

5DC 

6 

15 

D 5Q 

6D E 

7 

14 

360 

7DM 

8 

13 

3 7Q 

8D C 

9 

12 

3 8Q 

GNDC 

10 

11 

3C 


For complete information on the SISI54ALS580 and the 
SN74ALS580, see page 2-288. 


SN54ALS573, SN54AS573 . . . FH PACKAGE 
SN74ALS573, SN74AS573 . . . FN PACKAGE 
(TOP VIEW) 


o q|o u a 

CM — lO > •— 



SN54ALS580. SN54AS580 . . . J PACKAGE 
SN74ALS580, SN74AS580 ... IM PACKAGE 
(TOP VIEW) 


ocC 

idC 

2D!! 

3dL 

4DL 

5DC 

6DC 

7DL 

8DC 

gndQ 


TJl 


^ Vcc 
3 IQ 
D2S 

H3Q 
D 4Q 
5Q 
□ 6Q 
P 75 
85 
pc 


5p 


2h 


SN54ALS580. SN54AS580 . . . FH PACKAGE 
SN74ALS580, SN74AS580 . . . FN PACKAGE 
(TOP VIEW) 


O Q |U UIO 

CM »- lO > t- 
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TYPES SN54ALS620 THRU SN54ALS623, SN74ALS620 THRU SN74ALS623 

OCTAL BUS TRANSCEIVERS 


Bus Transceivers in High-Density 20-Pin DIP and the 
New Plastic and Ceramic Chip Carriers 

Local Bus-Latch Capability 

Choice of True or Inverting Logic 

Choice of 3-State or Open-Collector Outputs 

Dependable Texas Instruments Quality and Reliability 


DEVICE OUTPUT LOGIC 

'ALS620 3-State Inverting 

'ALS621 Open-Collector True 

'ALS622 Open-Collector Inverting 

'ALS623 3-State True 


D2661, DECEMBER 1982 


SN54ALS' 

. . . J PACKAGE 

SN74ALS' 

. . . N PACKAGE 

(TOP VIEW) 

GAB C 

1 

U20 

3 Vcc 

A1 C 

2 

19 

I] GBA 

A2 C 

3 

18 

H B1 

A3 U 

4 

17 

D B2 

A4 C 

5 

16 

U B3 

A5 □ 

6 

15 

U B4 

A6 C 

7 

14 

D B5 

A7 C 

B 

13 

H B6 

A8 £ 

9 

12 

D B7 

GND £ 

10 

11 

3 B8 


description 

These octal bus transceivers are designed for asynchronous two- 
way communication between data buses. The control function 
implementation allows for maximum flexibility in timing. 

These devices allow data transmission from A bus to the B bus or 
from the B bus to the A bus depending upon the logic levels at the 
enable inputs (GBA and GAB). 

The enable inputs can be used to disable the device so that the 
buses are effectively isolated. 

The dual-enable configuration gives the 'ALS620 thru 'ALS623 
the capability to store data by simultaneous enabling of GBA and 
GAB. Each output reinforces its input in this transceiver 
configuration. Thus, when both control inputs are enabled and all 
other data sources to the two sets of bus lines are at high 
impedance, both sets of bus lines (1 6 in all) will remain at their 
last states. The 8-bit codes appearing on the two sets of buses 
will be identical for the 'ALS621 and 'ALS623 or 
complementary for the 'ALS620 and 'ALS622. 

The -1 versions of the 5N74ALS' parts are identical to their 
standard versions except that the recommended maximum Iol is 
increased to 48 mA. There are no -1 versions of the SN54ALS' 
parts. 

The SN54ALS620 thru SN54ALS623 are characterized for 
operation over the full military temperature range of -55°C to 
1 25 °C. The SN74ALS620 thru SN74ALS623 are characterized 
for operation from 0 °C to 70 °C. 


FUNCTION TABLE 


ENABLE INPUTS 

OPERATION 

GBA 

GAB 

'ALS620, 'ALS622 

’ALS621,'ALS623 

L 

L 

B data to A bus 

B data to A bus 

H 

H 

A data to B bus 

A data to B bus 

H 1 

L 

Isolation 

Isolation 

L 

H 

B” data to A bus, 

A data to B bus 

B data to A bus, 

A data to B bus 


SN54ALS' . . . FH PACKAGE 
SN74ALS' . . . FN PACKAGE 
(TOP VIEW) 

m U < 
c\j <- < o m 
< < O > IC3 
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TYPES SN54ALS620 THRU SN54ALS623, SN74ALS620 THRU SN74ALS623 
OCTAL BUS TRANSCEIVERS 


logic symbols 

'ALS620 'ALS621 'ALS622 'ALS623 



Pin numbers shown are for J and N packages. 


logic diagrams (positive logic) 

■ALS620 'ALS621 'ALS622 'ALS623 



TO OTHER SIX TO OTHER SIX TO OTHER SIX TO OTHER SIX 

TRANSCEIVERS TRANSCEIVERS TRANSCEIVERS TRANSCEIVERS 







TYPES SN54ALS620, SN54ALS623, SN74ALS620, SN74ALS623 
OCTAL BUS TRANSCEIVERS WITH 3-STATE OUTPUTS 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, Vcc .7 V 

Input voltage: All inputs .7 V 

I/O ports .5.5V 

Operating free-air temperature range: SN54ALS620, SN54ALS623 .- 55 °C to 1 25 °C 

SN74ALS620, SN74ALS623 . 0°Cto70°C 

Storage temperature range. -65°Cto150°C 


recommended operating conditions 



SN54ALS620 

SN54ALS623 

SN74ALS620 

SN74ALS623 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

Vcc Supply voltage 

4.5 5 5.5 

4.5 5 5.5 

V 

V|n High-level input voltage 

2 

2 

V 

V|l Low-level input voltage 

0.8 

0.8 

V 

lOH High-level output current 

-12 


mA 


-15T 

lOL Low-level output current 

12 


mA 


24T 


48 T 

Ta Operating free-air temperature 

-55 125 

0 70 

°C 


tThe extended limits apply only if V^c is maintained between 4.75 V and 5.25 V. 
The 48-mA limit applies for the SN74ALS620-1 and SN74ALS623-1 only. 


electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


PARAMETER 

TEST CONDITIONS 

SN54ALS620 

SN54ALS623 

SN74ALS620 

SN74ALS623 

UNIT 

MIN TYPf MAX 

MIN TYPf MAX 

V|K 

Vcc = 4.5 V, l| = — 1 8 mA 

-1.5 

-1.5 

V 

VOH 

Vcc = 4.5 V, Iqh = m A 

2.4 3.2 

2.4 3.2 

V 

Vcc = 4.5 V, IqH = - 1 2 mA 

2 


VCC = ^.5 V, Iqh = -15 mA 


2 

Vql 

Vcc = 4.5 V, Iql — 12 mA 

0.25 0.4 

0.25 0.4 

V 

Vcc = 4.5 V,— IqL = 24 mA 

(Iql = 48 mA for -1 versions) 


0.35 0.5 

i| 

Control inputs 

VcC~='5.5 V, V| = 7 V 

0.1 

0.1 

mA 

A or B ports 

Vcc = 5.5 V, V| = 5.5 V 

0.1 

0.1 

'IH 

Control inputs 

V C c = 5.5 V, V| = 2.7 V 

20 

20 

pA 

A or B portsA 

20 

20 

IlL 

Control inputs 

V C c = 5.5 V, V| = 0.4 V 

-0.1 

-0.1 

mA 

A or B portsA 

-0.1 

-0.1 

io« 

V C c = 5.5 V, Vq = 2.25 V 

-30 -112 

-30 -112 

mA 

>cc 

'ALS620 

V C c = 5.5 V 

Outputs high 

18 36 

18 30 

mA 

Outputs low 

25 49 

25 41 

Outputs disabled 

27 52 

27 43 

'ALS623 

Vcc = 5.5 V 

Outputs high 

r-* 

CM 

27 40 

Outputs low 

32 53 

32 48 

Outputs disabled 

37 57 

37 53 


t All typical values are at V^c - 5 V, = 25 °C. 

§The output conditions have been chosen to produce a current that closeiy approximates one half of the true short-circuit output current, Iqs- 
AFor I/O ports, the parameters and l||_ Include the off-state output current. 
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TYPES SN54ALS621, SN54ALS622, SN74ALS621, SN74ALS622 
OCTAL BUS TRANSCEIVERS WITH OPEN-COLLECTOR OUTPUTS 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, Vcc .7 V 

Input voltage: All Inputs and I/O ports.7 V 

Operating free-air temperature range: SN54ALS621, SN54ALS622 .- 55 °C to 1 25 °C 

SN74ALS621, SN74ALS622 . 0°Cto70°C 

Storage temperature range .-65°Cto150°C 


recommended operating conditions 



SN54ALS621 

SN54ALS622 

SN74ALS621 

SN74ALS622 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

Vcc Supply voltage 

4.5 5 5.5 

4.5 5 5.5 

V 

V|h High-level input voltage 

2 

2 

V 

V||_ Low-level input voltage 

0.8 

0.8 

V 

VoH High-level output voltage 

5.5 

5.5 

V 

Iql Low-level output current 

12 


mA 


24 


48 7 

T/\ Operating free-air temperature 

-55 125 

0 70 

°C 


tThe extended limits apply only if Vqq is maintained between 4.75 V and 5.25 V. 
The 48-mA limit applies for the SN74ALS621-1 and SN74ALS622-1 only. 


electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


PARAMETER 

TEST CONDITIONS 

SN54ALS621 

SN54ALS622 

SN74ALS621 

SN74ALS622 

UNIT 

MIN TYPt MAX 

MIN TYPt MAX 

V|K 

Vcc = 4.5 V, l| = - 18 mA 

-1.5 

-1.5 

V 

'OH 

V C c = 4 - 5 v - Vqh = 5.5 V 

0.1 

0.1 

mA 

VQL 

V C c = 4 5 v - 'OL = 12 mA 

0.25 0.4 

0.25 0.4 

V 

Vcc = 4 -5 V, Iqj_ = 24 mA 

(Iql = 48 mA for -1 versions) 


0.35 0.5 

'I 

Control inputs 

V C c = 5.5 V, V| = 7 V 

0.1 

0.1 

mA 

A or B ports 

V C c = 5.5 V, V| = 5.5 V 

0.1 

0.1 

IlH 

Control inputs 

V C c = 5.5 V, V| = 2.7 V 

20 

20 

M A 

A or B portsA 

20 

20 

<IL 

Control inputs 

V C c = 5.5 V, V| = 0.4 V 

-0.1 

-0.1 

mA 

A or B portsA 

-0.1 

-0.1 

'cc 

'ALS621 

Vcc = 5.5 V 

Outputs high 

O 

CM 

24 37 

mA 

Outputs low 

30 50 

30 45 

'ALS622 

V C c = 5.5 V 

Outputs high 

9 15 

9 13 

Outputs low 

16 28 

16 25 


tAll typical values are at Vqq = 5 V, = 25 °C. 

§The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, Iqs- 
AFor I/O ports, the parameters l|p| and I|l include the off-state output current. 
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TYPES SN54ALS632 THRU SN54ALS635, SN74ALS632 THRU SN74ALS635 
32-BIT PARALLEL ERROR DETECTION AND CORRECTION CIRCUITS 


D2661, DECEMBER 1982 


o Detects and Corrects Single-Bit Errors 
© Detects and Flags Dual-Bit Errors 
o Built-In Diagnostic Capability 
o Fast Write and Read Cycle Processing Times 
© Byte-Write Capability . . . 'ALS632 and 'ALS633 
© Dependable Texas Instruments Quality and Reliability 


DEVICE 

PACKAGE 

BYTE-WRITE 

OUTPUT 

'ALS632 

52-pin 

yes 

3-State 

'ALS633 

52-pin 

yes 

Open-Collector 

'ALS634 

48-pin 

no 

3-State 

'ALS635 

48-pin 

no 

Open-Collector 


description 


The 'ALS632 through 'ALS635 devices are 32-bit parallel 
error detection and correction circuits (EDACs) in 52-pin 
('ALS632 and 'ALS633) or 48-pin ('ALS634 and 'ALS635), 


‘ALS632, 'ALS633_JD PACKAGE 

(TOP VIEW) 


LEDBO[ 

1 
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48 
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47 

3 DB29 
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] DB28 
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45 

3 DB27 
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9 

44 

] DB26 
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43 
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11 

42 

3 DB25 

DB7 E 

12 

41 

]DB24 

GNDE 

13 

40 

3 GND 
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14 

39 

] DB23 

DB9[ 

15 

38 

3 DB22 

OEBIC 

16 

37 

]OEB2 

DB10E 

17 

36 

] DB21 

DB11 [ 

18 

35 

3 DB20 

DB12 [ 

19 

34 

3 DB19 

DB13C 

20 

33 

3DB18 

DB14 [ 

21 

32 

3 DB17 

DB15C 

22 

31 

3 DB16 

CB6 E 

23 

30 

3CB0 

CB5 E 

24 

29 

3CB1 

CB4 [ 

25 

28 

3 CB2 

OECB E 

26 

27 

3 CB3 


600-mil packages. The EDACs use a modified Hamming 
code to generate a 7-bit check word from a 32-bit data 
word. This check word is stored along with the data word 
during the memory write cycle. During the memory read 
cycle, the 39-bit words from memory are processed by the 
EDACs to determine if errors have occurred in memory. 

Single-bit errors in the 32-bit data word are flagged and 
corrected. 

Single-bit errors in the 7-bit check word are flagged, and 
the CPU sends the EDAC through the correction cycle even 
though the 32-bit data word is not in error. The correction 
cycle will simply pass along the original 32-bit data word 
in this case and produce error syndrome bits to pinpoint the 
error-generating location. 

Dual-bit errors are flagged but not corrected. These errors 
may occur in any two bits of the 39-bit word from memory 
(two errors in the 32-bit data word, two errors in the 7-bit 
check word, or one error in each word). The gross-error 
condition of all lows or all highs from memory will be 
detected. Otherwise, errors in three or more bits of the 
39-bit word are beyond the capabilities of these devices to 
detect. 


'ALS634, 'ALS635_JD PACKAGE 

(TOP VIEW) 


MERR C 

1 


3 vcc 

ERR E 

2 

47 

DS1 

DBO E 

3 

46 

3 so 

DB1 E 

4 

45 

3DB31 

DB2 E 

5 

44 

3 DB30 

DB3 E 

6 

43 

3 DB29 

DB4 C 

7 

42 

3DB28 

DB5 C 

8 

41 

3 DB27 

OEDB E 

9 

40 

3 DB26 

DB6 E 

10 

39 

3 DB25 

DB7 E 

11 

38 

3 DB24 
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12 

37 

3 GND 
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13 

36 

3 DB23 
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14 

35 

3 DB22 

DB10 E 

15 

34 

3 DB21 

DB11 E 

16 

33 

3 DB20 
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17 

32 

3 DB19 

DB13 E 

18 

31 

3 DB18 

DB14 E 

19 

30 

3 DB17 

DB15 E 

20 

29 

3 DB16 

CB6 E 

21 

28 

3CB0 

CB5 E 

22 

27 

3CB1 

CB4 E 

23 

26 

3 CB2 

OECB E 

24 

25 

3CB3 


FOR CHIP CARRIER INFORMATION, 
CONTACT THE FACTORY 


Read-modify-write (byte-control) operations can be performed with the 'ALS632 and 'ALS633 EDACs by using output 
latch enable, LEDBO, and the individual OEBO thru 0EB3 byte control pins. 

Diagnostics are performed on the EDACs by controls and internal paths that allow the user to read the contents of 
the DB and CB input latches. These will determine if the failure occurred in memory or in the EDAC. 


PRODUCT PREVIEW 

This document contains information 
on a product under development. Texas 
Instruments reserves the right to change or 
discontinue this product without notice. 
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TYPES SN54ALS632 THRU SN54ALS635, SN74ALS632 THRU SN74ALS635 
32-BIT PARALLEL ERROR DETECTION AND CORRECTION CIRCUITS 


TABLE 1 - WRITE CONTROL FUNCTION 


MEMORY 

CYCLE 

EDAC 

FUNCTION 

CONTROL 

SI SO 

DATA I/O 

DB CONTROL 

OEBn OR 

OEDB 

DB OUTPUT LATCH 

('ALS632/ALS633) 

LEDBO 

CHECK I/O 

CB 

CONTROL 

OECB 

ERROR FLAGS 

ERR MERR 

Write 

Generate 

check word 

■ 

Input 

H 

X 

Output 

check bitst 

L 

H H 


tSee Table 2 for details on check bit generation. 



memory write cycle details 


During a memory write cycle, the check bits (CBO thru CB6) are generated internally in the EDAC by seven 16-input 
parity generators using the 32-bit data word as defined in Table 2. These seven check bits are stored in memory along 
with the original 32-bit data word. This 32-bit word will later be used in the memory read cycle for error detection 
and correction. 


TABLE 2 - PARITY ALGORITHM 


CHECK WORD 

BIT 

32-BIT DATA WORD 

31 

30 

29 28 

27 

26 

25 

24 23 

22 

21 

20 

19 

18 

17 

16 

15 

14 

13 12 

11 

10 

9 

8 

7 

6 

5 

4 

3 

2 

1 

0 

CBO 

X 


X 

X 


X 





X 


X 

X 

X 



X 


X 


X 

X 

X 

X 


X 




X 

CB1 




X 


X 


X 


X 


X 


X 

X 

X 



X 


X 


X 


X 


X 


X 

X 

X 

CB2 

X 


X 



X 

X 


X 



X 

X 



X 

X 


X 


X 

X 


X 



X 

X 



X 

CB3 



X 

X 

X 




X 

X 

X 




X 

X 



X X 

X 




X 

X 

X 




X 

X 

CB4 

X 

X 







X 

X 

X 

X 

X 

X 



X 

X 






X 

X 

X 

X 

X 

X 



CB5 

X 

X 

X 

X 

X 

X 

X 

X 









X 

X 

X X 

X 

X 

X 

X 









CB6 

X 

X 

X 

X 

X 

X 

X 

X 
















X 

X 

X 

X 

X 

X 

X 

X 


The seven check bits are parity bits derived from the matrix of data bits as indicated by "X" for each bit. 


error detection and correction details 

During a memory read cycle, the 7-bit check word is retrieved along with the actual data. In order to be able to determine 
whether the data from memory is acceptable to use as presented to the bus, the error flags must be tested to determine 
if they are at the high level. ’ 

The first case in Table 3 represents the normal, no-error conditions. The EDAC presents highs on both flags. The next 
two cases of single-bit errors give a high on MERR and a low on ERR, which is the signal for a correctable error, and 
the EDAC should be sent through the correction cycle. The last three cases of double-bit errors will cause the EDAC 
to signal lows on both ERR and MERR, which is the interrupt indication for the CPU. 


TABLE 3 - ERROR FUNCTION 


| Total Number of Errors [ 

Error Flags 

ERR MERR 

Data Correction 

32-Bit Data Word 

7-Bit Check Word 

0 

0 

H 

H 

Not applicable 

1 

0 

L 

H 

Correction 

0 

1 

L 

H 

Correction 

1 

1 

L 

L 

Interrupt 

2 

0 

L 

L 

Interrupt 

0 

2 

L 

L 

Interrupt 
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TYPES SN54ALS632 THRU SN54ALS635, SN74ALS632 THRU SN74ALS635 
32-BIT PARALLEL ERROR DETECTION AND CORRECTION CIRCUITS 


Error detection is accomplished as the 7-bit check word and the 32-bit data word from memory are applied to internal 
parity generators/checkers. If the parity of all seven groupings of data and check bits are correct, it is assumed that 
no error has occurred and both error flags will be high. 

If the parity of one or more of the check groups is incorrect, an error has occurred and the proper error flag or flags 
will be set low. Any single error in the 32-bit data word will change the state of either three or five bits of the 7-bit 
check word. Any single error in the 7-bit check word changes the state of only that one bit. In either case, the single 
error flag (ERR) will be set low while the dual error flag (MERR) will remain high. 

Any two-bit error will change the state of an even number of check bits. The two-bit error is not correctable since 
the parity tree can only identify single-bit errors. Both error flags are set low when any two-bit error is detected. 

Three or more simultaneous bit errors can cause the EDAC to believe that no error, a correctable error, or an uncorrectable 
error has occurred and will produce erroneous results in all three cases. It should be noted that the gross-error conditions 
of all lows and all highs will be detected. 


TABLE 4 - READ, FLAG, AND CORRECT FUNCTION 


MEMORY 

CYCLE 

EDAC 

FUNCTION 

CONTROL 

SI SO 

DATA I/O 

DB CONTROL 

OEBn OR 

OEDB 

DB OUTPUT LATCH 

|'ALS632,'ALS633) 

LEDBO 

CHECK I/O 

CB 

CONTROL 

OECB 

ERROR FLAGS 

ERR MERR 

Read 

Read & flag 

H L 

Input 

H 

X 

Input 

H 

Enabledt 

Read 

Latch input 

data & check 

bits 

H H 

Latched 

input 

data 

H 

L 

Latched 

input 

check word 

H 

Enabledt 

Read 

Output 

corrected data 

& syndrome bits 

H H 

Output 

corrected 

data word 

L 

X 

Output 

syndrome 

bitst 

L 

Enabledt 


tSee Table 3 for error description. 
tSee Table 5 for error location. 


As the corrected word is made available on the data I/O port (DBO thru DB31), the check word I/O port (CBO thru 
CB6) presents a 7-bit syndrome error code. This syndrome error code can be used to locate the bad memory chip. 
See Table 5 for syndrome decoding. 
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TYPES SN54ALS632 THRU SN54ALS635, SN74ALS632 THRU SN74ALS635 
32-BIT PARALLEL ERROR DETECTION AND CORRECTION CIRCUITS 


TABLE 5 - SYNDROME DECODING 


SYNDROME BITS 

ERROR 


SYNDROME BITS 

ERROR 


SYNDROME BITS 

ERROR 


SYNDROME BITS 

ERROR 

6 

5 

4 

3 

2 

1 

0 

6 

5 

4 

3 

2 

1 

0 

6 

5 

4 

3 

2 

1 

0 

6 

5 

4 

3 

2 

1 

0 

L 

L 

L 

L 

L 

L 

L 

unc 


L 

H 

L 

L 

L 

L 

L 

2-bit 


H 

L 

L 

L 

L 

L 

L 

2-bit 


H 

H 

L 

L 

L 

L 

L 

unc 

L 

L 

L 

L 

L 

L 

H 

2-bit 


L 

H 

L 

L 

L 

L 

H 

unc 


H 

L 

L 

L 

L 

L 

H 

unc 


H 

H 

L 

L 

L 

L 

H 

2-bit 

L 

L 

L 

L 

L 

H 

L 

2-bit 


L 

H 

L 

L 

L 

H 

L 

DB7 


H 

L 

L 

L 

L 

H 

L 

unc 


H 

H 

L 

L 

L 

H 

L 

2-bit 

L 

L 

L 

L 

L 

H 

H 

unc 


L 

H 

L 

L 

L 

H 

H 

2-bit 


H 

L 

L 

L 

L 

H 

H 

2-bit 


H 

H 

L 

L 

L 

H 

H 

DB23 

L 

L 

L 

L 

H 

L 

L 

2-bit 


L 

H 

L 

L 

H 

L 

L 

DB6 


H 

L 

L 

L 

H 

L 

L 

unc 


H 

H 

L 

L 

H 

L 

L 

2-bit 

L 

L 

L 

L 

H 

L 

H 

unc 


L 

H 

L 

L 

H 

L 

H 

2-bit 


H 

L 

L 

L 

H 

L 

H 

2-bit 


H 

H 

L 

L 

H 

L 

H 

DB22 

L 

L 

L 

L 

H 

H 

L 

unc 


L 

H 

L 

L 

H 

H 

L 

2-bit 


H 

L 

L 

L 

H 

H 

L 

2-bit 


H 

H 

L 

L 

H 

H 

L 

DB21 

L 

L 

L 

L 

H 

H 

H 

2-bit 


L 

H 

L 

L 

H 

H 

H 

DB5 


H 

L 

L 

L 

H 

H 

H 

unc 


H 

H 

L 

L 

H 

H 

H 

2-bit 

L 

L 

L 

H 

L 

L 

L 

2-bit 


L 

H 

L 

H 

L 

L 

L 

DB4 


H 

L 

L 

H 

L 

L 

L 

unc 


H 

H 

L 

H 

L 

L 

L 

2-bit 

L 

L 

L 

H 

L 

L 

H 

unc 


L 

H 

L 

H 

L 

L 

H 

2-bit 


H 

L 

L 

H 

L 

L 

H 

2-bit 


H 

H 

L 

H 

L 

L 

H 

DB20 

L 

L 

L 

H 

L 

H 

L 

DB31 


L 

H 

L 

H 

L 

H 

L 

2-bit 


H 

L 

L 

H 

L 

H 

L 

2-bit 


H 

H 

L 

H 

L 

H 

L 

DB19 

L 

L 

L 

H 

L 

H 

H 

2-bit 


L 

H 

L 

H 

L 

H 

H 

DB3 


H 

L 

L 

H 

L 

H 

H 

DB15 


H 

H 

L 

H 

L 

H 

H 

2-bit 

L 

L 

L 

H 

H 

L 

L 

unc 


L 

H 

L 

H 

H 

L 

L 

2-bit 


H 

L 

L 

H 

H 

L 

L 

2-bit 


H 

H 

L 

H 

H 

L 

L 

DB18 

L 

L 

L 

H 

H 

L 

H 

2-bit 


L 

H 

L 

H 

H 

L 

H 

DB2 


H 

L 

L 

H 

H 

L 

H 

unc 


H 

H 

L 

H 

H 

L 

H 

2-bit 

L 

L 

L 

H 

H 

H 

L 

2-bit 


L 

H 

L 

H 

H 

H 

L 

unc 


H 

L 

L 

H 

H 

H 

L 

DB14 


H 

H 

L 

H 

H 

H 

L 

2-bit 

L 

L 

L 

H 

H 

H 

H 

DB30 


L 

H 

L 

H 

H 

H 

H 

2-bit 


H 

L 

L 

H 

H 

H 

H 

2-bit 


H 

H 

L 

H 

H 

H 

H 

CB4 

L 

L 

H 

L 

L 

L 

L 

2-bit 


L 

H 

H 

L 

L 

L 

L 

DBO 


H 

L 

H 

L 

L 

L 

L 

unc 


H 

H 

H 

L 

L 

L 

L 

2-bit 

L 

L 

H 

L 

L 

L 

H 

unc 


L 

H 

H 

L 

L 

L 

H 

2-bit 


H 

L 

H 

L 

L 

L 

H 

2-bit 


H 

H 

H 

L 

L 

L 

H 

DB16 

L 

L 

H 

L 

L 

H 

L 

DB29 


L 

H 

H 

L 

L 

H 

L 

2-bit 


H 

L 

H 

L 

L 

H 

L 

2-bit 


H 

H 

H 

L 

L 

H 

L 

unc 

L 

L 

H 

L 

L 

H 

H 

2-bit 


L 

H 

H 

L 

L 

H 

H 

unc 


H 

L 

H 

L 

L 

H 

H 

DB13 


H 

H 

H 

L 

L 

H 

H 

2-bit 

L 

L 

H 

L 

H 

L 

L 

DB28 


L 

H 

H 

L 

H 

L 

L 

2-bit 


H 

L 

H 

L 

H 

L 

L 

2-bit 


H 

H 

H 

L 

H 

L 

L 

DB17 

L 

L 

H 

L 

H 

L 

H 

2-bit 


L 

H 

H 

L 

H 

L 

H 

DB31 


H 

L 

H 

L 

H 

L 

H 

DB12 


H 

H 

H 

L 

H 

L 

H 

2-bit 

L 

L 

H 

L 

H 

H 

L 

2-bit 


L 

H 

H 

L 

H 

H 

L 

unc 


H 

L 

H 

L 

H 

H 

L 

DB11 


H 

H 

H 

L 

H 

H 

L 

2-bit 

L 

L 

H 

L 

H 

H 

H 

DB27 


L 

H 

H 

L 

H 

H 

H 

2-bit 


H 

L 

H 

L 

H 

H 

H 

2-bit 


H 

H 

H 

L 

H 

H 

H 

CB3 

L 

L 

H 

H 

L 

L 

L 

DB26 


L 

H 

H 

H 

L 

L 

L 

2-bit 


H 

L 

H 

H 

L 

L 

L 

2-bit 


H 

H 

H 

H 

L 

L 

L 

unc 

L 

L 

H 

H 

L 

L 

H 

2-bit 


L 

H 

H 

H 

L 

L 

H 

unc 


H 

L 

H 

H 

L 

L 

H 

DB10 


H 

H 

H 

H 

L 

L 

H 

2-bit 

L 

L 

H 

H 

L 

H 

L 

2-bit 


L 

H 

H 

H 

L 

H 

L 

unc 


H 

L 

H 

H 

L 

H 

L 

DB9 


H 

H 

H 

H 

L 

H 

L 

2-bit 

L 

L 

H 

H 

L 

H 

H 

DB25 


L 

H 

H 

H 

L 

H 

H 

2-bit 


H 

L 

H 

H 

L 

H 

H 

2-bit 


H 

H 

H 

H 

L 

H 

JU 

CB2 

L 

L 

H 

H 

H 

L 

L 

2-bit 


L 

H 

H 

H 

H 

L 

L 

unc 


H 

L 

H 

H 

H 

L 

L 

DB8 


H 

H 

H 

H 

H 

L 

L 

2-bit 

L 

L 

H 

H 

H 

L 

H 

DB24 


L 

H 

H 

H 

H 

L 

H 

2-bit 


H 

L 

H 

H 

H 

L 

H 

2-bit 


H 

H 

H 

H 

H 

L 

H 

CB1 

L 

L 

H 

H 

H 

H 

L 

unc 


L 

H 

H 

H 

H 

H 

L 

2-bit 


H 

L 

H 

H 

H 

H 

L 

2-bit 


H 

H 

H 

H 

H 

H 

L 

CBO 

L 

L 

H 

H 

H 

H 

H 

2-bit 


L 

H 

H 

H 

H 

H 

JL 

CB6 


H 

L 

H 

H 

H 

H 

H 

CB5 


H 

H 

H 

H 

H 

H 


none 


CB X = error in check bit X 
DB Y = error in data bit Y 
2*bit = double-bit error 
unc = uncorrectable multibit error 


read-modify-vvrite (byte control) operations 

The 'ALS632 and 'ALS633 devices are capable of byte-write operations. The 39-bit word from memory must first 
be latched into the DB and CB input latches. This is easily accomplished by switching from the read and flag mode 
(SI = H, SO = L) to the latch input mode (SI = H,SO = H). The EDAC will then make any corrections, if necessary, 
to the data word and place it at the input of the output data latch. This data word must then be latched into the output 
data latch by taking LEDBO from a low to a high. 

Byte control can now be employed on the data word through the OEBO through OEB3 controls. OEBO controls DBO-DB7 
(byte 0), OEB1 controls DB8-DB15 (byte 1), OEB2 controls DB16-DB23 (byte 2), and OEB3 controls DB24-DB31 (byte 
3). Placing a high on the byte control will disable the output and the user can modify the byte. If a low is placed on 
the byte control, then the original byte is allowed to pass onto the data bus unchanged. If the original data word is 
altered through byte control, a new check word must be generated before it is written back into memory. This is 
easily accomplished by taking control SI and SO low. Table 6 lists the read-modify-write functions. 
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TYPES SN54ALS632 THRU SN54ALS635, SN74ALS632 THRU SN74ALS635 
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TABLE 6 - READ-MODIFY-WRITE FUNCTION 


MEMORY 

CYCLE 

EDAC FUNCTION 

CONTROL 

SI SO 

BYTEnt 

OEBnt 

DB OUTPUT 

LATCH 

LEDBO 

CHECK I/O 

CB 

CONTROL 

ERROR FLAG 

ERR MERR 

Read 

Read & Flag 

H L 

Input 

H 

X 

Input 

H 

Enabled 

Read 

Latch input data 
& check bits 

H H 

Latched 

Input 

data 

H 

L 

Latched 

input 

check word 

H 

Enabled 

Read 

Latch corrected 

data word into 

output latch 

H H 

Latched 

output 

data 

word 

H 

H 

Hi-Z 

H 

Enabled 

Output 

Syndrome 

bits 

L 

Modify 

/write 

Modify appropriate 
byte or bytes & 
generate new 

check word 

L L 

Input 

modified 

BYTEO 

H 

H 

Output 

check word 

L 

H H 

Output 

unchanged 

BYTEO 

L 


tOEBO controls DBO-DB7 (BYTEO), OEB1 controls DB8-DB15 (BYTE1I, OEB2 controls DB16-DB23 (BYTE2), OEB3 controls DB24-DB31 (BYTE3). 


diagnostic operations 

The 'ALS632 thru 'ALS635 are capable of diagnostics that allow the user to determine whether the EDAC or the 
memory is failing. The diagnostic function tables will help the user to see the possibilities for diagnostic control. 

In the diagnostic mode (SI = L, SO = H), the checkword is latched into the input latch while the data input latch remains 
transparent. This lets the user apply various data words against a fixed known checkword. If the user applies a diagnostic 
data word with an error in any bit location, the ERR flag should be low. If a diagnostic data word with two errors 
in any bit location is applied, the MERR flag should be low. After the checkword is latched into the input latch, it 
can be verified by taking OECB low. This outputs the latched checkword. With the 'ALS632 and 'ALS633, the diagnostic 
data word can be latched into the output data latch and verified. It should be noted that the 'ALS634 and 'ALS635 
do not have this pass-through capability because they do not contain an output data latch. By changing from the 
diagnostic mode (SI = L, SO = H) to the correction mode (SI = H, SO = H), the user can verify that the EDAC will correct 
the diagnostic data word. Also, the syndrome bits can be produced to verify that the EDAC pinpoints the error location. 
Table 7 ('ALS632 and 'ALS633) and Table 8 ('ALS634 and 'ALS635) list the diagnostic functions. 
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TYPES SN54ALS632 THRU SN54ALS635, SN74ALS632 THRU SN74ALS635 
32-BIT PARALLEL ERROR DETECTION AND CORRECTION CIRCUITS 


TABLE 7 - 'ALS632, 'ALS633 DIAGNOSTIC FUNCTION 


EDAC FUNCTION 

CONTROL 

SI SO 

DATA I/O 

DB BYTE 

CONTROL 

OEBn 

DB OUTPUT 

LATCH 

LEDBO 

CHECK I/O 

CB 

CONTROL 

OECB 

ERROR FLAGS 

ERR MERR 

Read & flag 

H L 

Input correct 

data word 

H 

X 

Input correct 

check bits 

H 

H H 

Latch input check 

word while data 

input latch remains 

transparent 

L H 

Input 

diagnostic 
data word^ 

H 

L 

Latched 

input 

check bits 

H 

Enabled 

Latch diagnostic 

data word into 

output latch 

L H 

Input 

diagnostic 
data wordt 

H 

H 

Output latched 

check bits 

Hi-Z 

L 

H 

Enabled 

Latch diagnostic 

data word into 

input latch 

H H 

Latched 

input 

diagnostic 

data word 

H 

H 

Output 

syndrome 

bits 

Hi-Z 

L 

h” 

Enabled 

Output diagnostic 

data word & 

syndrome bits 

H H 

Output 

diagnostic 

data word 

L 

H 

Output 

syndrome 

bits 

Hi-Z 

L 

H 

Enabled 

Output corrected 
diagnostic data 
word & output 

syndrome bits 

H H 

Output 

corrected 

diagnostic 

data word 

L 

L 

Output 

syndrome 

bits 

Hi-Z 

L 

H 

Enabled 


tDiagnostic data is a data word with an error in one bit location except when testing the MERR error flag. In this case, the diagnostic data word will contain 
errors in two bit locations. 


TABLE 8 - 'ALS634, 'ALS635 DIAGNOSTIC FUNCTION 


EDAC FUNCTION 

CONTROL 

SI SO 

DATA I/O 

DB CONTROL 

OEDB 

CHECK I/O 

DB CONTROL 

OECB 

ERROR FLAGS 

ERR MERR 

Read & flag 

H L 

Input correct 

data word 

H 

Input correct 

check bits 

H 

H H 

Latch input check 

bits while data 

input latch remains 

transparent 

L H 

Input 

diagnostic 
data word* 

H 

Latched input 

check bits 

H 

Enabled 

Output input 

check bits 

L H 

Input 

diagnostic 
data word * 

H 

Output input 

check bits 

H 

Enabled 

Latch diagnostic 
data into 

input latch 

H H 

Latched input 
diagnostic 

data word 

H 

Output 

syndrome bits 

Hi-Z 

L 

H 

Enabled 

Output corrected 

diagnostic 

data word 

H H 

Output corrected 

diagnostic 

data word 

L 

Output 

syndrome bits 

Hi-Z 

L 

H 

Enabled 


tDiagnostic data is a data word with an error in one bit location except when testing the MERR error flag. In this case, the diagnostic data word will contain 
errors in two bit locations. 
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TYPES SN54ALS632 THRU SI\I54ALS635, SN74ALS632 THRU SN74ALS635 
32-BIT PARALLEL ERROR DETECTION AND CORRECTION CIRCUITS 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, Vqc (see N° te U . 7 V 

Input voltage: CB and DB .. 5.5 V 

All others. 7 V 

Operating free-air temperature range: SN54ALS632 thru SN54ALS635 . -55°C to 125°C 

SN74ALS632 thru SN74ALS635. 0°C to 70 °C 

Storage temperature range. -65°Cto150°C 


recommended operating conditions 



SN54ALS632 

THRU 

SN54ALS635 

SN74ALS632 

THRU 

SN74ALS635 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

Vcc Supply voltage 

4.5 5 5.5 

4.5 5 5.5 

V 

V|H High-level input voltage 

2 

2 

V 

V|l Low-level input voltage 

0.8 

0.8 

V 

'OH High-level output current 

ERR or MERR 

-0.4 

-0.4 

mA 

DB or CB | 'ALS632, 'ALS634 

-1 

-2.6 

Iql Low-level output current 

ERR or MERR 

4 

8 

mA 

DB or CB 

12 

24 

t w Pulse duration 

LEDBO low 



ns 

t su Setup time 

(1) Data and check word before SOI 
(SI =H) 



ns 

(2) SO high before LEDBOt (SI =H)* 



(3) LEDBO high before the earlier 
of SOI or SI l * 



(4) LEDBO high before SI t (S0 = H) 



(5) Diagnostic data word before SI I 
(SO = H) 



(6) Diagnostic check word before 
the later of SI l or SOI 



(7) Diagnostic data word before 

LEDBO t (SI =L and SO = H)t 



tft Hold time 

(8) Read-mode, SO low and SI high 



ns 

(9) Data and check word after 

SOI (SI = H) 



(10) Data word after Sit (S0 = H) 



(11) Check word after the later 
of SI l or SOI 



(12) Diagnostic data word after 

LEDBOt (SI = L, SO = H)t 



t corr Correction time (see Figure 1) 



ns 

Ta Operating free-air temperature 

-55 125 

0 70 

°C 


•These times ensure that corrected data is saved in the output data latch. 
tThese times ensure that the diagnostic data word is saved in the output data latch. 


Additional information on these products can be obtained from the factory as it becomes available. 
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TYPES SN54ALSG32 THRU SN54ALS635, SN74ALS632 THRU SN74ALS635 
32-BIT PARALLEL ERROR DETECTION AND CORRECTION CIRCUITS 


'ALS632, 'ALS634 electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 


PARAMETER 

TEST CONDITIONS 

SN54ALS632 

SN54ALS634 

SN74ALS632 

SN74ALS634 

UNIT 

MIN TYPi MAX 

MIN TYPi MAX 

V|K 

V CC = 4.5 V, l| = -18 mA 

-1.5 

-1.5 

V 

v OH 

ERR or MERR 

DB or CB 

Vcc = 4.5 V, lOH = -0.4 mA 

2.5 3.4 

2.7 3.4 

V 

VcC = 4.5 V, IqH = -1 mA 

2.4 3.3 


Vcc = 4.5 V, Iqh = -2.6 mA 


2.4 3.2 

v OL 

ERR or MERR 

Vcc = 4.5 V, IqL = 4 mA 

0.25 0.4 

0.25 0.4 

V 

V CC = 4.5 V, Iql = 8 mA 


0.35 0.5 

DB or CB 

Vcc = 4.5 V, lgi_ = 12 mA 

0.25 0.4 

0.25 0.4 

V C c = 4.5 V, l 0L = 24 mA 


0.35 0.5 

l| 

SO or SI 

Vcc = 5.5 V, V| = 7 V 



mA 

DB or CB 

V C c = 5.5 V, V| = 5.5 V 



l|H 

SO or SI 

V C C = 5.5 V, V| = 2.7 V 



mA 

DB or CBA 



l|L 

SO or SI 

Vcc = 5.5 V, V| = 0.4 V 



mA 

DB or CBA 



l 0 § 

V C C = 5.5 V, V 0 = 2.25 V 

-30 -112 

- 30 -112 

mA 

>CC 

Vcc = 5.5 V, See Note 1 



mA 


'ALS633, 'ALS635 electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 


PARAMETER 

TEST CONDITIONS 

SN54ALS633 

SN54ALS635 

SN74ALS633 

SN74ALS635 

UNIT 

MIN TYPi MAX 

MIN TYPi MAX 

VlK_ 

Vcc = 4.5 V, l| = -18 mA 

-1.5 

-1.5 

V 

v OH 

ERR or MERR 

Vcc = 4.5 V, Iqh = -0.4 mA 

2.5 3.4 

2.7 3.4 

V 

'OH 

DB or CB 

Vcc = 4.5 V, Voh = 5.5 V 

0.1 

0.1 

mA 

v OL 

ERR or MERR 

VcC = 4.5 V, Iql = 4 mA 

0.25 0.4 

0.25 0.4 

V 

VcC = 4.5 V, Iql = 8 mA 


0.35 0.5 

DB or CB 

V C c = 4.5 V, 'OL = 12 mA 

0.25 0.4 

0.25 0.4 

VCC = 4.5 V, l 0 L = 24 mA 


0.35 0.5 

'I 

SO or SI 

Vcc = 5.5 V, V| = 7 V 



mA 

DB or CB 

V C C = 5.5 V, V| = 5.5 V 



IlH 

SO or SI 

V C C = 5.5 V, V ( = 2.7 V 



fiA 

DB or CBA 



l|L 

SO or SI 

Vcc = 5.5 V, V| = 0.4 V 



mA 

DB or CBA 



io§ 

ERR or MERR 

V C C = 5.5 V, Vo = 2.25 V 

-30 -112 

-30 -112 

mA 

'cc 

VcC = 5.5 V, See Note 1 



mA 


♦ All typical values are at Vqc = 5 V, = 25 °C. 

§The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, Iqs- 
AFor I/O ports, the parameters I|h and l|j_ include the off-state output current. 

NOTE 1: Icc ls measured with SO and SI at 4.5 V and all CB and DB pins grounded. 


Additional information on these products can be obtained from the factory as it becomes available. 


2-322 


Texas Instruments 

INCORPORATED 

POST OFFICE BOX 225012 • DALLAS, TEXAS 75265 


128 : 




TYPES SN54ALS632, SN54ALS633, SN74ALS632, SN74ALS633 
32 BIT PARALLEL ERROR DETECTION AND CORRECTION CIRCUITS 


'ALS632 switching characteristics, Vqc = 4.5 V to 5.5 V, Cl = 50 pF, Ta = MIN to MAX 
(unless otherwise noted) 


PARAMETER 

FROM 

TO 

TEST CONDITIONS 

SN54ALS632 

SN74ALS632 

UNIT 

(INPUT) 

(OUTPUT) 

MIN TYPt MAX 

MIN TYPt MAX 

tpd 

DB and CB 

ERR 

SI =H, SO = L, R l =500 0 



ns 

DB 

ERR 

SI = L, SO = H, R L = 500 0 



tpd 

DB and CB 

MERR 

SI =H, S0 = L, R L =500 0 




DB 

MERR 

SI =L, SO = H, R L =500 fi 




t pd 

SOI and SI 1 

CB 

R1 =R2 = 500 Q 



ns 

tpd 

DB 

CB 

SI =L, SO = L, R1 = R2 = 500 Q 



ns 

t pd 

LEDBOl 

DB 

SI =X, S0 = H, R1 = R2 = 500 fi 



ns 

l pd 

SI t 

CB 

SO = H, R1 = R2 = 500 0 



ns 

ten 

OECBl 

CB 

SO =H, SI =X, R1 = R2 = 500 0 



ns 

tdis 

OECBt 

CB 

SO = H, SI =X, R1 = R2 = 500 fi 



ns 

ten 

OEBO thru OEB3I 

DB 

SO = H, SI =X, R1 = R2 = 500 0 



ns 

tdis 

OEBO thru OEB31 

DB 

SO = H, SI =X, R1 =R2 = 500 Q 



ns 



'ALS633 switching characteristics Vqc = 4.5 V to 5.5 V, Cl = 50 pF, Ta = MIN to MAX 
(unless otherwise noted) 


PARAMETER 

FROM 

TO 

TEST CONDITIONS 

SN54ALS633 

SN74ALS633 

UNIT 

(INPUT) 

(OUTPUT) 

MIN TYPt MAX 

MIN TYPt MAX 

tpd 

DB and CB 

ERR 

SI = H, SO = L, R L = 500 Si 



ns 

DB 

ERR 

SI = L, SO = H, R L = 500 a 



tpd 

DB and CB 

MERR 

SI = H, SO = L, R[_ = 500 0 




SI = L, SO = H, R|_ = 500 Si 




tpd 

SOI and SI 1 

CB 

R L = 680 a 



ns 

tpd 

DB 

CB 

SI =L, SO = L, R L = 680 a 



ns 

tpd 

LEDBOl 

DB 

SI =X, SO = H, R L = 680 0 



ns 

tpd 

S1I 

CB 

S0 = H, R|_ = 680 Si 



ns 

tPLH 

OECBt 

CB 

SI =X, SO = H, R L = 680 a 



ns 

tPHL 

OECBl 

CB 

SI =X, S0 = H, R[_ = 680 a 



ns 

tRLH 

OEBO thru OEB3I 

DB 

SI =X, S0 = H, R L = 680 0 



ns 

tPHL 

OEBO thru OEB31 

DB 

SI =X, S0 = H, R L = 680 a 



ns 


Additional information on these products can be obtained from the factory as it becomes available. 
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'ALS634 switching characteristics, Vcc = 4.5 V to 5.5 V, Cl = 50 pF, Ta = MUM to MAX 
(unless otherwise noted) 


PARAMETER 

FROM 

TO 

TEST CONDITIONS 

SN54ALS634 

SN74ALS634 

UNIT 

(INPUT) 

(OUTPUT) 

MIN TYPt MAX 

MIN TYPt MAX 

tpd 

DB and CB 

ERR 

SI = H, SO = L, R L =500 0 




SI = L, SO = H, R|_ = 500 0 




tpd 

DB and CB 

MERR 

SI =H, SO = L, R l = 500 fi 




SI = L, SO = H, R l = 500 0 




tpd 

SOI and SI 1 

CB 

R1 = R2 = 500 0 



ns 

tpd 

DB 

CB 

SI = L, S0 = L, R1 =R2 = 500 0 



ns 

tpd 

SI 1 

CB 

SO = H, R1 =R2 = 500 0 



ns 

ten 

OECBI 

CB 

SI = X, S0 = H, R1 = R2 = 500 0 



ns 

l dis 

OECBI 

CB 

SI =X, S0 = H, R1 = R2 = 500 fl 



ns 

ten 

OECBI 

DB 

SI =X, S0 = H, R1 = R2 = 500 fi 



ns 

tdis 

OECBI 

DB 

SI =X, SO = H, R1 = R2 = 500 B 



ns 


tAll typical values are at Vqq = 5 V, = 25 °C. 


'ALS635 switching characteristics Vqc = 4.5 V to 5.5 V, Cl = 50 pF, Ta = MIIM to MAX 
(unless otherwise noted) 


PARAMETER 

FROM 

TO 

TEST CONDITIONS 

SN54ALS635 

SN74ALS635 

UNIT 

(INPUT) 

(OUTPUT) 

MIN TYPt MAX 

MIN TYPt MAX 

tpd 

DB and CB 

ERR 

SI = H, SO = L, R[_ = 500 fi 




DB 

ERR 

SI = L, SO = H, R L = 500 fl 




tpd 

DB and CB 

MERR 

SI = H, SO = l, r l = soo B 




SI = L, S0 = H, R L = 500 fi 




tpd 

SOI and SI 1 

CB 

R|_ = 680 n 



ns 

tpd 

DB 

CB 

SI = L, SO = L, R|_ = 680 fi 



ns 

tpd 

SI 1 

DB 

S0 = H, R[_ = 680 Q 



ns 

tPLH 

OECBI 

CB 

SI =X, SO = H, R L = 680 0 



ns 

tPHL 

OECBI 

CB 

SI =X, SO = H, R l = 680 B 



ns 

tPLH 

OEDBI 

DB 

SI =X, SO = H, R|_ = 680 B 



ns 

tPHL 

OEDBI 

DB 

SI =X, S0 = H, R|_ = 680 B 



ns 


tAll typical values are at Vqq = 5 V, = 25°C. 
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TYPES SN54ALS632 THRU SN54ALS635, SN74ALS632 THRU SN74ALS635 
32-BIT PARALLEL ERROR DETECTION AND CORRECTION CIRCUITS 


-1 


OEBO THRU OEB3 


u(1)--*h(9)— 


DBO THRU DB31 ( INPUT DATA WORD OUTPUT CORRECTED DATA WORD* : 

_i- 


M->sii(1)-*f«-'h(9l-H 

'_!_ i _ _ I __ * 

) THRU CB6 - ( INPUT CHECK WORD X" OUTPUT SYNDROME CODE 




VALID ERR FLAG 


~ W///4y'^'?y/A 




VALID MERR FLAG 




FIGURE 1-READ, FLAG, AND CORRECT MODE SWITCHING WAVEFORMS 


DB16 THRU D823 ■ 




3 THRU D87 - ( INPUT DATA WORD )>^^( X ~ 


OUTPUT CORRECTED DATA WORD 


^-tl INPUTMOPIFIED BYTE 0 


DB8 THRU DB15 ( INPUT DATA WORD X ~* 

I 

INPUT DATA WORD ) (" 


OUTPUT CORRECTED DATA WORD 


OUTPUT CORRECTED DATA WORD 


DB24 THRU DB31 -{ INPUT DATA WORD X>X>^ ( X^ 

I 

OEBO I I_ 


OUTPUT CORRECTED DATA WORD 








3THRUC86 — — ( INPUT CHECK WORD X OUTPUT SYNDROME CODE 



I§s>- 




“ X OUTPUT CHECK WORD 


VALID ERR FLAG 


VALID MERR FLAG 


FIGURE 2-READ, CORRECT, MODIFY MODE SWITCHING WAVEFORMS 
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TYPES SN54ALS632 THRU SN54ALS635, SN74ALS632 THRU SN74ALS635 
32-BIT PARALLEL ERROR DETECTION AND CORRECTION CIRCUITS 


DBO THRU DB31 



7 ^ VERII 

V_ 


I*-tpd- 




VERIFY PROPER OPERATION OF ERR FLAG, FLAG SHOULD BE LOW 
WITH A DIAGNOSTIC DATA WORD WITH A SINGLE ERROR 


VERIFY PROPER OPERATION OF MERR FLAG, FLAG SHOULD BE LOW 
WITH A DIAGNOSTIC DATA WORD WITH A DOUBLE ERROR 


FIGURE 3-DIAGNOSTIC MODE SWITCHING WAVEFORM 
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TYPES SN54ALS638, SN54ALS639, SN74ALS638, SN74ALS639 

OCTAL BUS TRANSCEIVERS 


D2261, DECEMBER 1982 


Bidirectional Bus Transceivers in High-Density 
20-Pin Packages 

Choice of True or Inverting Logic 

A Bus Outputs are Open-Collector; B Bus Outputs 
are 3-State 

Package Options Include Both Plastic and Ceramic 
Chip Carriers in Addition to Plastic and Ceramic 
DIPS 

Dependable Texas Instruments Quality and 
Reliability 


SN54ALS638, SN54ALS639 . . . J PACKAGE 
SN74ALS638, SN74ALS639 . . . NPACKAGE 
(TOP VIEW) 


dir dTTTioh y CC 

A1 Q2 19 ] G 


description 


A2 C 3 
A3 C 4 
A4 C 5 
A5 C 6 
A6 C? 
A7 C 8 
A8 C 9 
GND CIO 


1.8 UB1 
17 ] B2 
16 ] B3 
15 D B4 
14 ] B5 
13^B6 
12 ]] B7 
lOB8 


These octal bus transceivers are designed for asynchronous two- 
way communication between open-collector and 3-state buses. 
The devices transmit data from the A bus (open-collector) to the 
B bus (3-state) or from the B bus to the A bus depending upon 
the level at the direction control (DIR) input. The enable input (G) 
can be used to disable the device so the buses are isolated. 


DEVICE A OUTPUT B OUTPUT LOGIC 

'ALS638 Open-Collector 3-State Inverting 

'ALS639 Open-Collector 3-State True 

The -1 versions of the SN74ALS' parts are identical to the 
standard versions except that recommended maximum of Iol is 
increased to 48 milliamperes. There are no -1 versions of the 
SN54ALS' parts. 

The SN54ALS638 and SN54ALS639 are characterized for 
operation over the full military temperature range of -55°C to 
1 25 °C. The SN74ALS638 and SN74ALS639 are characterized 
for operation from 0°C to 70 °C. 


SN54ALS638, SIM54ALS639 . . 
SN74ALS638, SN74ALS639 . . 

(TOP VIEW) 
rr ° 

cm «- E a 
< < Q > IO 


FH PACKAGE 
FN PACKAGE 



< z CO CO CO 
d 


FUNCTION TABLE 


CONTROL 

INPUTS 

OPERATION 

'ALS638 

ALS639 

G 

DIR 

L 

L 

B data to A bus 

B data to A bus 

L 

H 

A data to B bus 

A data to B bus 

H 

X 

Isolation 

Isolation 
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TYPES SN54ALS638, SN54ALS639, SN74ALS638, SN74ALS639 
OCTAL BUS TRANSCEIVERS 


logic symbols 


functional block diagrams (positive logic) 


3 EM [BA] 

3 EN2 [AB] 

~i r 

Oi < 

> 2 V 



TO SIX OTHER TRANSCEIVERS 




TO SIX OTHER TRANSCEIVERS 


Pin numbers shown are for J and N packages. 
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TYPES SN54ALS638, SN54ALS639, SN74ALS638, SN74ALS639 

OCTAL BUS TRANSCEIVERS 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, Vqc .7 V 

Input voltage: All inputs .7 V 

A bus I/O ports.7 V 

B bus I/O ports . 5.5 V 

Operating free-air temperature range: SN54ALS638, SN54ALS639 . -55°Cto125°C 

SN74ALS638, SN74ALS639 . 0°Cto70°C 

Storage temperature range. -65°Cto150°C 


recommended operating conditions 



SN54ALS638 

SN54ALS639 

SN74ALS638 

SN74ALS639 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

Vcc Supply voltage 

4.5 5 5.5 

4.5 5 5.5 

V 

V|(_| High-level input voltage 

2 

2 

V 

V|l Low-level input voltage 

0.8 

0.8 

V 

VoH High-level output voltage 

A ports 

5.5 

5.5 

V 

lOH High-level output current 

B ports 

-12 


mA 


- 15 

Iql Low-level output current 

A or B ports 

12 


mA 


24 


481 

| Ta Operating free-air temperature 

-55 125 

0 70 

°C 


tThe extended limits apply only if Vcc is maintained between 4.75 V and 5.25 V. 

The 48-mA limit applies for the SN74ALS638-1 and SN74ALS639-1 only. 

electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


PARAMETER 

TEST CONDITIONS 

SN54ALS638 

SN54ALS639 

SN74ALS638 

SN74ALS639 

UNIT 

MIN TYPt MAX 

MIN TYPt MAX 

V|K 

Vcc = 4.5 V, l| = — 18 mA 

-1.5 

-1.5 

V 

'OH 

A ports 

Vcc = 4.5 V, V 0H = 5.5 V 

0.1 

0.1 

mA 

V 0H 

B ports 

Vcc = 4.5 V, lOH = mA 

2.4 3.2 

2.4 3.2 

V 

Vcc = 4.5 V, lOH = - 1 2 mA 

2 


Vcc = 4.5 V, lOH = - 1 5 mA 


2 

VOL 

A or B ports 

V CC = 4.5 V, 'OL = 12 mA 

0.25 0.4 

0.25 0.4 

V 

Vcc = 4-.5 V, lOL = 24 mA 

dOL = 48 mA for -1 versions) 


0.35 0.5 

'l 

Control inputs 

Vcc = 5 5 V, V| = 7 V 

0.1 

0.1 

mA 

A or B ports 

Vcc = 5.5 V, V| = 5.5 V 

0.1 

0.1 

'IH 

Control inputs 

V C c = 5.5 V, V| = 2.7 V 

20 

20 

pA 

A or B portsA 

20 

20 

'IL 

Control inputs 

V C c = 5.5 V, V| = 0.4 V 

-0.1 

-0.1 

mA 

A or B portsA 

-0.1 

-0.1 

'o§ 

B ports 

V C c = 5.5 V, V 0 = 2.25 V 

-30 -112 

-30 -112 

mA 

'cc 

'ALS638 

V C c = 5.5 V 

Outputs high 

18 36 

18 30 

mA 

Outputs low 

25 48 

26 41 

Outputs disabled 

16 35 

16 30 

'ALS639 

Outputs high 

25 45 

25 40 

Outputs low 

30 55 

30 50 

Outputs disabled 

33 60 

33 54 


4All typical values are at Vqq = 5 V, T^ = 25°C. 

§The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, Iqs- 
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TYPES SN54ALS640 THRU SN54ALS645 
SN74ALS640 THRU SN74ALS645 
OCTAL BUS TRANSCEIVERS 

D2661, DECEMBER 1982 


Bidirectional Bus Transceivers in High-Density 20-Pin 
Packages 

Choice of True or Inverting Logic 

Choice of 3-State or Open-Collector Outputs 

'AS Versions of 3-State Parts ('AS640, 'AS643, and 
'AS645) in Development. Data Will Be Provided As It 
Becomes Available. Contact the Factory for Latest 
Information 

Package Options Include Both Plastic and Ceramic 
Chip Carriers in Addition to Plastic and Ceramic DIPs 

Dependable Texas Instruments Quality and Reliability 


SN54ALS' . . . J PACKAGE 
SN74ALS’ . . . N PACKAGE 
(TOP VIEW) 


DIR Ql U20p 

AlC 

A2 C 
A3 C 
A4C 
A5 £ 

A6 C 

A7C 

A8 £ 

GND£ 


vcc 

pG 

Dbi 

hb2 

B3 
B4 
D B5 
]B6 
JBl 
JB8 



DEVICE 

OUTPUT 

LOGIC 

'ALS640 

3-State 

Inverting 

'ALS641 

Open-Collector 

True 

'ALS642 

Open-Collector 

Inverting 

'ALS643 

3-State 

True and Inverting 

'ALS644 

Open-Collector 

True and Inverting 

'ALS645 

3-State 

True 


description 

These octal bus transceivers are designed for asynchronous two- 
way communication between data buses. The devices transmit 
data from the A bus to the B bus or from the B bus to the A bus 
depending upon the level at the direction control (DIR) input. The 
enable input (G) can be used to disable the device so the buses 
are effectively isolated. 

The -1 versions of the SN74ALS' parts are identical to the 
standard versions except that the recommended maximum Iol is 
increased to 48 milliamperes. There are no -1 versions of the 
SN54ALS' parts. 


SN54' . . . FH PACKAGE 
SN74' . . . FN PACKAGE 
(TOP VIEW) 


<N E O 
< < D > IO 



O 


The SN54ALS640 thru SN54ALS645 are characterized for 
operation over the full military temperature range of -55°C to 
1 25 °C. The SN74ALS640 thru SN74ALS645 are characterized 
for operation from 0°C to 70°C. 


FUNCTION TABLE 


CONTROL 

OPERATION 

INPUTS 

'ALS640 

'ALS641 

'ALS643 

G 

DIR 

’ALS642 

'ALS645 

'ALS644 

L 

L 

B data to A bus 

B data to A bus 

B data to A bus 

L 

H 

A data to B bus 

A data to B bus 

A data to B bus 

H 

X 

Isolation 

Isolation 

Isolation 
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TYPES SN54ALS640 THRU SN54ALS645 
SN74ALS640 THRU SN74ALS645 
OCTAL BUS TRANSCEIVERS 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, VQC .7 V 

Input voltage: All inputs .7 V 

I/O ports .5.5 V 

Operating free-air temperature range: SN54ALS640, SN54ALS643, SN54ALS645 . — 55 °C to 1 25 °C 

SN74ALS640, SN74ALS643, SN74ALS645 . 0 °C to 70 °C 

Storage temperature range. - 65 °C to 1 50 °C 

recommended operating conditions 


recommended operating conditions 



SN54ALS640 

SN54ALS643 

SN54ALS645 

SN74ALS640 

SN74ALS643 

SN74ALS645 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

VCC Supply voltage 

4.5 5 5.5 

4.5 5 5.5 

V 

V|H High-level input voltage 

2 

2 

V 

V|i_ Low-level input voltage 

0.8 

0.8 

V 

lOH High-level output current 

- 12 


mA 


-15 

lOL Low-level output current 

12 


mA 


24 


48* 

Ta Operating free-air temperature 

-55 125 

0 70 

°C 


tThe extended limits apply only if V^c is maintained between 4.7 5 V and 5.25 V. 

The 48-mA limit applies for the SN74ALS640-1, SN74ALS643-1, and SN74ALS645-1 only. 

electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


PARAMETER 

TEST CONDITIONS 

SN54ALS' 

SN74ALS' 

UNIT 

MIN TYPt MAX 

MIN TYPt MAX 

V|K 

V cc = 4.5 V, l| = — 18 mA 

-1.5 

-1.5 

V 

v OH 

Vcc = 4.5 V, Iqh = -3 mA 

2.4 3.2 

2.4 3.2 

V 

Vqc = 4.5 V, lOH = ~ 12 mA 

2 


Vcc = 4.5 V, Iqh = - 1 5 mA 


2 

v OL 

Vcc = 4.5 V, lOL = 12 mA 

0.25 0.4 

0.25 0.4 

V 

V cc = 4.5 V, lOL = 24 mA 

(Iql = 48 mA for -1 versions! 


0.35 0.5 

'I 

Control inputs 

V cc = 5.5 V, V| = 7 V 

0.1 

0.1 

mA 

A or B ports 

Vcc = 5.5 V, V, = 5.5 V 

0.1 

0.1 

IlH 

Control inputs 

V CC = 5.5 V, V| = 2.7 V 

20 

20 

pA 

A or B portsA 

20 

20 

Ml 

Control inputs 

Vcc = 5.5 V, V, = 0.4 V 

-0.1 

-0.1 

mA 

A or B portsA 

-0.1 

-0.1 

i 0 § 

V cc = 5.5 V, Vq = 2.25 V 

-30 -112 

-30 -112 

mA 

'cc 

'ALS640 

Vcc = 5.5 V 

Outputs high 

CO 

CO 

C5 

19 32 

mA 

Outputs low 

in 

r-* 

CM 

27 40 

Outputs disabled 

CO 

CO 

CM 

CO 

CO 

CM 

'ALS643 

Outputs high 

27 

27 

Outputs low 

35 

35 

Outputs disabled 

37 

37 

'ALS645 

Outputs high 

CJ 

o 

-F* 

CD 

30 45 

Outputs low 

36 60 

36 55 

Outputs disabled 

38 63 

00 

in 

CO 

CO 


4All typical values are at V££ = 5 V, = 25 °C. 

§The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, Iqs- 
AFor I/O ports, the parameters l||-| and I|l include the off-state output current. 
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TYPES SN54ALS640 THRU SN54ALS645 
SN74ALS640 THRU SN74ALS645 
OCTAL BUS TRANSCEIVERS 


'ALS640 switching characteristics (see note 1) 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

Vcc = 4 5 v t0 5.5 V, 

Cl = 50 pF, 

R1 = 500 S, 

R2 = 500 Q, 

Ta = MIN to MAX 

UNIT 

SN54ALS640 

SN74ALS640 

MIN MAX 

MIN MAX 

t PLH 

A or B 

B or A 

2 14 

2 11 

ns 

tPHL 

2 13 

2 10 

tpZH 

G 

A or B 

5 25 

5 21 

ns 

tpZL 

r- 

CN 

CO 

8 24 

l PHZ 

G 

A or B 

3 15 

3 12 

ns 

tPLZ 

4 20 

4 18 


'ALS643 switching characteristics (see note 1) 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

Vcc = 4 '5 V to 5.5 V, 

Cl = 50 pF, 

R1 = 500 Q. 

R2 = 500 £>, 

T a = MIN to MAX 

UNIT 

SN54ALS643 

SN74ALS643 

MIN TYPt MAX 

MIN TYPt MAX 

t PLH 

A 

B 

5 

5 

ns 

l PHL 

5 

5 

l PLH 

B 

A 

6 

6 

ns 

tPHL 

6 

6 

t PZH 

G 

A 

14 

14 

ns 

tPZL 

20 

20 

*PHZ 

G 

A 

7 

7 

ns 

tPLZ 

11 

1 1 

l PZH 

G 

B 

1 1 

11 

ns 

tPZL 

20 

20 

tPHZ 

G 

B 

7 

7 

ns 

tPLZ 

11 

1 1 


'ALS645 switching characteristics (see note 1) 






Vcc = 4 5 V to 5.5 V, 







Cl = 50 pF 




PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 


R1 = 500 Q, 

R2 = 500 Q, 

T a = MIN to MAX 


UNIT 




SN54ALS645 

SN74ALS645 





MIN 

MAX 

MIN 

MAX 


tPLH 

B 


3 

15 

3 

10 


tPHL. 


3 

13 

3 

10 


«PZH 

- 

A or B 

7 

25 

8 

20 


tPZL 


10 

30 

10 

26 


tPHZ 


A or B 

3 

18 

3 

16 

ns 

l PLZ 


4 

20 

4 

18 


tAll typical values are at V^c = 5 V, T^ = 25°C. 

NOTE 1: For load circuit and voltage waveforms, see page 1-12. 
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TYPES SN54ALS640 THRU SN54ALS645 
SN74ALS640 THRU SN74ALS645 
OCTAL BUS TRANSCEIVERS 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage .7 V 

Input voltage: All inputs and I/O ports .7 V 

Operating free-air temperature range: SN54ALS641, SN54ALS642, SN54ALS644 . - 55 °C to 1 25 °C 

SN74ALS641, SIM74ALS642, SN74ALS644 . 0°Cto70°C 

Storage temperature range. -65°Cto150°C 


recommended operating conditions 



SN54ALS641 

SN54ALS642 

SN54ALS644 

SN74ALS641 

SN74ALS642 

SN74ALS644 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

Vcc Supply voltage 

4:5 5 5.5 

4.5 5 5.5 

V 

V|n High-level input voltage 

2 

2 

V 

V|L Low-level input voltage 

0.8 

0.8 

V 

VOH High-level output voltage 

5.5 

5.5 

V 

Iql Low-level output current 

12 


mA 


24 


48 7 

Ta Operating free-air temperature 

-55 125 

0 70 

°C 


tThe extended limits apply only if Vcc is maintained between 4.75 V and 5.25 V. 

The 48-mA limit applies for the SN74ALS641-1, SN74ALS642-1, and SN74ALS644-1 only. 


electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 






SN54ALS641 

SN74ALS641 


PARAMETER 

TEST CONDITIONS 

SN54ALS642 

SN54ALS644 

SN74ALS642 

SN74ALS644 

UNIT 





MIN TYPt MAX 

MIN TYPt MAX 


V|K 

V cc = 4.5 V, 

l| = -18 mA 

-1.5 

-1.5 

V 

'OH 

V cc = 4.5 V, 

V 0 H = 5.5 V 

0.1 

0.1 

mA 



Vcc = 4.5 V, 

'OL =12 mA 

0.25 0.4 

0.25 0.4 


V 0L 


V CC = 4.5 V, 

'OL = 24 mA 


0.35 0.5 

V 



(IqL = 48 mA for - 

versions) 



'I 

Control inputs 

Vcc = 5.5 V, 

V| = 7 V 

0.1 

0.1 


A or B ports 

V CC = 5.5 V, 

V| = 5.5 V 

0.1 

0.1 


'IH 

Control inputs 

Vcc = 5.5 V, 

V| = 2.7 V 

20 

20 

pA 

A or B portsA 

20 

20 

'IL 

Control inputs 

V C c = 5.5 V, 

V| = 0.4 V 

-0.1 

-0.1 

mA 

A or B portsA 

-0.1 

-0.1 


'ALS641 


Outputs high 

24 37 

24 33 




Outputs low 

30 45 

ol 

o 

CO 


'cc 

'ALS642 

V C c = 5.5 V 

Outputs high 

8 15 

8 15 

mA 

Outputs low 

13 28 

13 28 


'ALS644 


Outputs high 

16 32 

16 29 




Outputs low 

25 45 

25 40 



tAll typical values are at Vcc = 5 V, = 25 °C. 

§The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, Ipg. 
AFor I/O ports, the parameters 11)_| and l||_ include the off-state output current. 
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TYPES SN54ALS640 THRU SN54ALS645 
SN74ALS640 THRU SN74ALS645 
OCTAL BUS TRANSCEIVERS 


'ALS641 switching characteristics (see note 1) 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

Vcc = 4.5 V to 5.5 V, 

Cl = 50 pF, 

RL = 680 Q, 

Ta = MIN to MAX 

UNIT 

SN54ALS641 

SN74ALS641 

MIN MAX 

MIN MAX 

tPLH 

A or B 

B or A 

10 37 

10 30 

ns 

tPHL 

5 23 

5 19 

tPLH 

Gor DIR 

A or B 

13 40 

13 35 

ns 

tPHL 

13 40 

13 35 


'ALS642 switching characteristics (see note 1) 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

Vcc = 4.6 V to 5.5 V, 

Cl = 50 pF, 

RL = 680 0, 

Ta = MIN to MAX 

UNIT 

SN54ALS642 

SN74ALS642 

MIN MAX 

MIN MAX 

tPLH 

A or B 

B or A 

15 50 

15 41 

ns 

fPHL 

5 25 

5 22 

tPLH 

G or DIR 

A or B 

15 45 

15 40 

ns 

l PHL 

15 50 

15 45 


Additional information on this product can be obtained from the factory as it becomes available. 

'ALS644 switching characteristics (see note 1) 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

Vcc = 4.5 V to 5.5 V, 

C L = 50 pF, 

R L = 680 Q, 

Ta = MIN to MAX 

UNIT 

SN54ALS644 

SN74ALS644 

MIN 

MAX 

MIN 

MAX 

tPLH 

A 

B 

15 

50 

1 5 

41 

ns 

t PHL 

5 

25 

5 

22 

tPLH 

B 

A 

15 

45 

1 5 

37 

ns 

tPHL 

5 

23 

5 

21 

tPLH 

G 

A 

1 5 

41 

1 5 

37 

ns 

tPHL 

13 

37 

13 

35 

l PLH 

G 

B 

12 

35 

1 2 

33 

ns 

t PHL 

15 

40 

1 5 

35 

tPLH 

DIR 

A 

10 

33 

10 

30 

ns 

tPHL 

10 

33 

10 

30 

tPLH 

DIR 

B 

20 

48 

20 

45 

ns 






l PHL 



15 

40 

1 5 

35 



NOTE 1: For load circuit and voltage waveforms, see page 1-12. 
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TYPES SN54ALS646 THRU SN54ALS649, SN74ALS646 THRU SN74ALS649 

OCTAL BUS TRANSCEIVERS AND REGISTERS 

D2661, DECEMBER 1982 


Independent Registers for A and B Buses 
Multiplexed Real-Time and Stored Data 
Choice of True or Inverting Data Paths 
Choice of 3-State or Open-Collector Outputs 

Included Among the Package Options Are Compact 
24-pin 300-mil Wide DIPs and Both 28-pin Plastic and 
Ceramic Chip Carriers 

Dependable Texas Instruments Quality and Reliability 


DEVICE OUTPUT 
'ALS646 3-State 
'ALS647 Open-Collector 
'ALS648 3-State 
'ALS649 Open-Collector 


LOGIC 

True 

True 

Inverting 

Inverting 


SN54ALS' . . . JT PACKAGE 
SN74ALS' ... NT PACKAGE 
(TOP VIEW) 

CAB 
SAB 
DIR 
A1 
A2 
A3 
A4 
A5 
A6 
A7 
A8 
GND 



description 

These devices consist of bus transceiver circuits with 3-state or 
open-collector outputs, D-type flip-flops, and control circuitry 
arranged for multiplexed transmission of data directly from the 
input bus or from the internal registers. Data on the A or B bus 
will be clocked into the registers on the low-to-high transition of 
the appropriate clock pin (CAB or CBA). The following examples 
demonstrate the four fundamental bus-management functions 
that can be performed with the 'ALS646, 'ALS647, 'ALS648, 
or 'ALS649. 


SN54ALS' . . . FH PACKAGE 
SN74ALS' . . . FN PACKAGE 
(TOP VIEW) 

CO CD (J < < 

9E < < O O co co 

D C/5 O Z > O (/) 



r-' oo o u oo co 

< < Z 2 CD CO CO 

o 




REAL-TIME TRANSFER 


REAL-TIME TRANSFER 


BUS B TO BUS A 


BUS A TO BUS B 



1211 131 111 1231 121 1221 

G DIR CAB CBA SAB SBA 
X X t XXX 

X X X t XX 

H X t t X X 

STORAGE FROM 
A, B, OR A AND B 



G DIR CAB CBA SAB SBA 
L L X X X H 

L H X X H X 

TRANSFER 
STORED DATA 
TO A OR B 


PRODUCT PREVIEW 
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TYPES SN54ALS646 THRU SN54ALS649, SN74ALS646 THRU SN74ALS649 
OCTAL BUS TRANSCEIVERS AND REGISTERS 


Enable (G) and direction (DIR) pins are provided to control the transceiver functions. In the transceiver mode, data present at 
the high-impedance port may be stored in either register or in both. The select controls (SAB and SBA) can multiplex stored 
and real-time (transparent mode) data, The direction control determines which bus will receive data when enable G is active 
(low). In the isolation mode (control G high), A data may be stored in one register and/or B data may be stored in the other 
register. 


When an output function is disabled, the input function is still enabled and may be used to store and transmit data. Only one 
of the two buses, A or B, may be driven at a time, 



The -1 versions of the SN74ALS' parts are identical to the standard versions except that the recommended maximum lOL I s 
increased to 48 milliamperes. There are no -1 versions of the SN54ALS' parts. 

The SN54' family is characterized for operation over the full military temperature range of - 55 °C to 125 °C. The SN74' 
family is characterized for operation from 0°C to 70°C, 


FUNCTION TABLE 


INPUTS 

DATA I/O* 

OPERATION OR FUNCTION 

G DIR CAB CBA SAB SBA 

A1 THRU A8 

B1 THRU B8 

'ALS646, 'ALS647 

'ALS648, 'ALS649 

X X t X X X 

X X X t X X 

Input 

Not specified 

Not specified 
Input 

Store A, B unspecified 

Store B, A unspecified 

Store A, B unspecified 

Store B, A unspecified 

H X t t X X 

H X HorLHorL X X 

Input 

Input 

Store A and B Data 

Isolation, hold storage 

Store A and B Data 

Isolation, hold storage 

L L X X X L 

L L X X X H 

Output 

Input 

Real-Time B Data to A Bus 

Stored B Data to A Bus 

Real-Time B Data to A Bus 

Stored B Data to A Bus 

L H X X L X 

L H X X H X 

Input 

Output 

Real-Time A Data to B Bus 

Stored A Data to B Bus 

Real-Time A Data to B Bus 

Stored A Data to B Bus 


"The data output functions may be enabled or disabled by various signals at the G and DIR inputs. Data input functions are always enabled, i.e., data at the bus 
pins will be stored on every low-to-high transition on the clock inputs. 


functional block diagrams (positive logic) 


'ALS646, 'ALS647 'ALS648, 'ALS649 



TO 7 OTHER CHANNELS 


Pin numbers shown are for JT and NT packages. 
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TYPES SN54ALS646, SN54ALS648, SN74ALS646, SN74ALS648 
OCTAL BUS TRANSCEIVERS AND REGISTERS WITH 3-STATE OUTPUTS 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, Vcc .7 V 

Input voltage: Control inputs.7 V 

I/O ports .5.5V 

Operating free-air temperature range: SN54ALS646, SN54ALS648 .- 55 °C to 1 25 °C 

SN74ALS646, SN74ALS648 . 0°Cto70°C 

Storage temperature range. -65°Cto150°C 

recommended operating conditions 


recommended operating conditions 



SN54ALS646 

SN54ALS648 

SN74ALS646 

SN74ALS648 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

Vcc Supply voltage 

4,5 5 5,5 

4.5 5 5.5 

V 

V|h High-level input voltage 

2 

2 

V 

V|l Low-level input voltage 

0,8 

0.8 

V 

lOH High-level output current 

- 12 


mA 


-15 

lOL Low-level output current 

12 


mA 


24 


481 

t w Pulse duration, clocks high or low 



ns 

t su Setup time, A before CABf or B before CBAt 



ns 

th Hold time, A after CABf or B after CBAt 



ns 

T/\ Operating free-air temperature 

-55 125 

0 70 

°c 


Tha extended condition applies If V^c is maintained between 4.75 and 5.25 V. 
T The 48-mA limit applies for the SN74ALS646-1 and SN74ALS648-1 only. 



electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


PARAMETER 

TEST CONDITIONS 

SN54ALS646 

SN54ALS648 

SN74ALS646 

SN74ALS648 

UNIT 

MIN TYPt MAX 

MIN TYPt MAX 

V|K 

Vcc = 4.5 V, l| = -18 mA 

-1.5 

-1.5 

V 

v OH 

VCC = 4.5 V, lOH = _ 3 mA 

2.4 3.2 

2.4 3.2 

V 

Vcc = 4-5 V, lOH = - 1 2 mA 

2 


Vcc = 4-5 V, Iqh = - 1 5 mA 


2 

v OL 

Vcc = 4.5 V, lOL = 12 mA 

0.25 0.4 

0.25 0.4 

V 

V CC = 4 ' 5 V ' ! OL = 24 mA 

<1 OL = 48 mA for -1 versions) 


0.35 0.5 

'1 

Control inputs 

Vcc = 5.5 V, V| = 7 V 

0.1 

0.1 

mA 

A or B ports 

Vcc = 5.5 V, V| = 5.5 V 

0.1 

0.1 

l|H 

Control inputs 

V C c = 5.5 V, V| = 2.7 V 

20 

20 

pA 

A or B portsA 

20 

20 

'IL 

Control inputs 

V C c = 5.5 V, V| = 0.4 V 

-0.1 

-0.1 

mA 

A or B portsA 

-0.2 

-0.2 

i 0 s 

Vcc = 5.5 V, Vo = 2.25 V 

-30 -112 

-30 -112 

mA 

'cc 

'ALS646 

Vcc = 5.5 V 

Outputs high 



mA 

Outputs low 



Outputs disabled 



'ALS648 

Outputs high 



Outputs low 



Outputs disabled 




tAll typical values are at Vcc = 5 V, T/\ = 25 °C. 

§The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, Iqs- 
A For I/O ports, the parameters I|h and I|l include the off-state output current. 

Additional information on these products can be obtained from the factory as it becomes available. 
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TYPES SN54ALS646, SN54ALS648, SN74ALS646, SN74ALS648 
OCTAL BUS TRANSCEIVERS AND REGISTERS WITH 3-STATE OUTPUTS 


'ALS646 switching characteristics (see note 1) 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

V CC = 4.5 V to 5.5 V, 

C L = 50 pF, 

R1 = 500 2, 

R2 = 500 2, 

T A = MIN to MAX 

UNIT 

SN54ALS646 

SN74ALS646 

MIN TYPt MAX 

MIN TYPt MAX 

tpLH 

CBA or CAB 

A or B 



ns 

t PHL 



tPLH 

A or B 

B or A 



ns 

t PHL 



l PLH 

SBA or SABt 

(with A or B high) 

A or B 



ns 

tPHL 



*PLH 

SBA or SABt 

(with A or B low) 

A or B 



ns 

tPHL 



IPZH 

G 

A or B 



ns 

l PZL 



*PHZ 

G 

A or B 



ns 

*PLZ 



t PZH 

DIR 

A or B 



ns 

l PZL 



tpHZ 

DIR 

A or B 



ns 

tPLZ 




'ALS648 switching characteristics (see note 1) 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

Vcc = 4.5 V to 5.5 V, 

C L = 50 pF, 

R1 = 500 2, 

R2 = 500 2, 

T a = MIN to MAX 

UNIT 

SN54ALS648 

SN74ALS648 

MIN TYPt MAX 

MIN TYPt MAX 

tPLH 

CBA or CAB 

A or B 



ns 

tPHL 



tPLH 

A or B 

B or A 



ns 

tPHL 



t PLH 

SBA or SABt 

(with A or B high) 

A or B 



ns 

tPHL 



tPLH 

SBA or SABt 

(with A or B low) 

A or B 



ns 

t PHL 



*PZH 

G 

A or B 



ns 

l PZL 



'PHZ 

G 

A or B 



ns 

t PLZ 



'PZH 

DIR 

A or B 



ns 

l PZL 



*PHZ 

DIR 

A or B 



ns 

tPLZ 




t These parameters are measured with the internal output state of the storage register opposite to that of the bus input, 
t All typical values are at Vcc = 5 V, T/\ = 25 °C. 

Additional information on these products can be obtained from the factory as it becomes available. 
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TYPES SN54ALS647, SN54ALS649, SN74ALS647, SN74ALS649 

OCTAL BUS TRANSCEIVERS AND REGISTERS WITH OPEN-COLLECTOR OUTPUTS 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, Vcc .7 V 

Input voltage.7 V 

Operating free-air temperature range: SN54ALS647, SN54ALS649 .- 55 °C to 1 25 °C 

SN74ALS647,SN74ALS649 . 0°Cto70°C 

Storage temperature range. -65°Cto150°C 


recommended operating conditions 



SN54ALS647 

SN54ALS649 

SN74ALS647 

SN74ALS649 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

Vcc Supply voltage 

4.5 5 5.5 

4.5 5 5.5 

V 

V|n High-level input voltage 

2 

2 

V 

V|i_ Low-level input voltage 

0.8 

0.8 

V 

Vqh High-level output voltage 

5.5 

5.5 

V 

lOL Low-level output current 

12 


mA 


24 


48* 

t w Pulse duration, clocks high or low 



ns 

t su Setup time, A before CABt or B before CBAf 



ns 

th Hold time, A after CABf or B after CBAt 



ns 

Ta Operating free-air temperature 

-55 125 

o 

r-- 

O 

°c 


The extended condition applies if V^c is maintained between 4.75 and 5.25 V. 
T The 48-mA limit applies for the SN74ALS646-1 and SN74ALS648-1 only. 


electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


PARAMETER 

TEST CONDITIONS 

SN54ALS647 

SN54ALS649 

SN74ALS647 

SN74ALS649 

UNIT 

MIN TYPt MAX 

MIN TYPt MAX 

V|K 

V C c = 4.5 V, l| = - 18 mA 

- 1.5 

- 1.5 

V 

'OH 

V C C = 4.5 V, V 0 H = 5.5 V 

0.1 

0.1 

mA 

v OL 

VCC = 4.5 V, lOL = 12 mA 

0.25 0.4 


V 

Vcc = 4.5 V, Iql = 24 mA 

(Iql = 48 mA for -1 versions) 


0.35 0.5 

'I 

A or B ports 

V C C = 5.5 V, V| = 5.5 V 

0.1 

0.1 

mA 

Control inputs 

V C c = 5.5 V, V| = 7 V 

0.1 

0.1 

'IH 

A or B portsA 

V C C = 5.5 V, V| = 2.7 V 

20 

20 

pA 

Control inputs 

20 

20 

' 1L 

Control inputs 

Vcc = 5.5 V, V| = 0.4 V 

-0.1 

-0.1 

mA 

A or B portsA 

-0.2 

-0.2 

'cc 

'ALS647 

V C C = 5.5 V 

Outputs high 



mA 

Outputs low 



Outputs disabled 



'ALS649 

Outputs high 



Outputs low 



Outputs disabled 




tAll typical values are at Vqq = 5 V, T & = 25 °C. 

AFor I 0 ports, the parameters Ijh and I|l include the off-state output current. 

Additional information on these products can be obtained from the factory as it becomes available. 
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TYPES SN54ALS647, SN54ALS649, SN74ALS647, SN74ALS649 
OCTAL BUS TRANSCEIVERS AND REGISTERS WITH OPEN-COLLECTOR OUTPUTS 


'ALS647 switching characteristics (see note 1) 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

Vcc = 4.5 V to 5.5 V, 

Cl = 50 pF, 

R U = 680 0, 

Ta = MIN to MAX 

UNIT 

SN54ALS647 

SN74ALS647 

MIN TYPt MAX 

MIN TYPt MAX 

'PLH 

CBA or CAB 

A or B 



ns 

t PHL 



'PLH 

A or B 

B or A 




'PHL 




'PLH 

SBA or SABt 
(with A or 8 high) 

A or B 



ns 

'PHL 



'PLH 

SBA or SABt 

(with A or B low) 

A or B 



ns 

'PHL 



'PLH 

G 

A or B 



ns 

'PHL 



'PLH 

DIR 

A or B 



ns 

'PHL 




'ALS649 switching characteristics (see note 1) 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

Vcc = 4.5 V to 5.5 V, 

C L = 50 pF, 

R U = 680 Q, 

T A = MIN to MAX 

UNIT 

SN54ALS649 

SN74ALS649 

MIN TYPt MAX 

MIN TYPt MAX 

'PLH 

CBA or CAB 

A or B 



ns 

'PHL 



'PLH 

A or B 

B or A 



ns 

'PHL 



'PLH 

SBA or SABt 

(with A or B high) 

A or B 



ns 

'PHL 



'PLH 

SBA or SABt 

(with A or B low) 

A or B 



ns 

'PHL 



'PLH 

G 

A or B 



ns 

'PHL 



'PLH 

DIR 

A or B 



ns 

'PHL 




tThese parameters are measured with the internal output state of the storage register opposite to that of the bus input, 
t All typical values are at Vqq = 5 V, = 25 °C. 

NOTE 1: For load circuit and voltage waveforms, see page 1 -12. 

Additional information on these products can be obtained from the factory as it becomes available. 
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TYPES SN54ALS651 THRU SN54ALS654 
SN74ALS651 THRU SN74ALS654 
OCTAL BUS TRANSCEIVERS AND REGISTERS 


civiDtrt 


• Bus Transceivers/Registers 

• Independent Registers and Enables for A and B Buses 

• Multiplexed Real-Time and Stored Data 

• Choice of True and Inverting Data Paths 

• Choice of 3-State or Open-Collector Outputs to A Bus 

• Included Among the Package Options Are Compact 
24-Pin 300-mil-Wide DIPs and Both 28-Pin Plastic and 
Ceramic Chip Carriers 

• Dependable Texas Instruments Quality and Reliability 


DEVICE 

A OUTPUT 

B OUTPUT 

LOGIC 

'ALS651 

3-State 

3-State 

Inverting 

'ALS652 

3-State 

3-State 

True 

'ALS653 

Open-collector 

3-State 

Inverting 

'ALS654 

Open-collector 

3-State 

True 


description 


These devices consist of bus transceiver circuits, D-type flip-flops, 
and control circuitry arranged for multiplexed transmission of data 
directly from the data bus or from the internal storage registers. 
Enable GAB and GBA are provided to control the transceiver 
functions. SAB and SBA control pins are provided to select 
whether real-time or stored data is transferred. A low input level 
selects real-time data, and a high selects stored data. The 
following examples demonstrate the four fundamental bus- 
management functions that can be performed with the 'ALS651, 
'ALS652, 'ALS653, and 'ALS654. 


SN54ALS' . . . JT PACKAGE 
SN74ALS' ... NT PACKAGE 
(TOP VIEW) 

CAB C 1 U 24 3 Vqq 
SAB C 2 23 U CBA 


GAB C3 
A1 

A2 Q 5 
A3 [> 
A4 Q 7 
A5 Us 
A6 £ 9 
A 7 Q 10 
A8 Qii 
GND Q 12 


22 D SBA 
21 3 GBA 
20 3 B1 
19 □ B2 
18U B3 
17 3 B4 
16 □ B5 
15 □ B6 
14 3 B7 
13 3 B8 


SN54ALS' . . . FC PACKAGE 
SN74ALS' . . . FN PACKAGE 
(TOP VIEW) 


00 CO CO 

< < < o 

C3 W U 2 


^ < < 
(J CO 00 
> (J CO 



NC — No internal connection 



GAB GBA CAB CBA SAB SBA 
L L X X X L 


GAB GBA CAB CBA SAB SBA 
H H X X L x 


GAB GBA CAB CBA SAB SBA 
X H X X X 

L XX XX 

L H X X 


GAB SBA CAB C8A SAB SBA 
H L H or L H or l H X 


REAL-TIME TRANSFER 
BUS B TO BUS A 


REAL-TIME TRANSFER 
BUS A TO BUS B 


STORAGE FROM 
A AND/OR B 


TRANSFER 
STORED DATA 
TO A AND/OR B 


PRODUCT PREVIEW 

This document contains information 
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TYPES SN54ALS651 THRU SN54ALS654 
SN74ALS651 THRU SN74ALS654 
OCTAL BUS TRANSCEIVERS AND REGISTERS 


Data on the A or B data bus, or both, can be stored in the internal D flip-flops by low-to-high transitions at the appropriate 
clock pins (CAB or CBA) regardless of the select or enable control pins. When SAB and SBA are in the real-time transfer 
mode, it is also possible to store data without using the internal D-type flip-flops by simultaneously enabling GAB 
and GBA. In this configuration each output reinforces its input. Thus, when all other data sources to the two sets 
of bus lines are at high impedance, each set of bus lines will remain at its last state. 

The -1 versions of the SN74ALS651 through SN74ALS654 are identical to the standard versions except that the 
recommended maximum Iol is increased to 48 milliamperes. There are no -1 versions of the SN54ALS651 through 
SN54ALS654. 

The SN54ALS651 through SN54ALS654 are characterized for operation over the full military temperature range of 
-55°C to 125°C. The SN74ALS651 through SN74ALS654 are characterized for operation from 0°C to 70°C. 


FUNCTION TABLE 


INPUTS 

DATA I/O* 

OPERATION OR FUNCTION 

GAB GBA 

CAB CBA 

SAB SBA 

A1 THRU A8 

B1 THRU B8 

'ALS651, 'ALS653 

'ALS652, 'ALS654 

L H 

L H 

H or L H or L 

I t 

X X 

X X 

Input 

Input 

Isolation 

Store A and B Data 

Isolation 

Store A and B Data 

X H 

H H 

1 H or L 

t t 

X X 

X X 

Input 

Input 

Not specified 
Output 

Store A, Hold B 

Store A in both registers 

Store A, Hold B 

Store A in both registters 

L X 

L L 

H or L 1 

t t 

X X 

X X 

Not specified 
Output 

Input 

Input 

Hold A, Store B 

Store B in both registers 

Hold A, Store B 

Store B in both registers 

L L 

L L 

X X 

X H or L 

X L 

X H 

Output 

Input 

Real-Time B Data to A Bus 

Stored B Data to A Bus 

Real-Time B Data to A Bus 

Stored B Data to A Bus 

H H 

H H 

X X 

H or L X 

L X 

H X 

Input 

Output 

Real-Time A Data to B Bus 

Stored A Data to B Bus 

Real-Time A Data to B Bus 

Stored A Data to B Bus 

H L 

H or L H or L 

H H 

Output 

Output 

Stored A Data to B Bus and 

Stored B Data to A Bus 

Stored A Data to B Bus and 

Stored B Data to A Bus 


•The data output functions may be enabled or disabled by various signals at the GAB and GBA inputs. Data input functions are always enabled, i.e., data 
at the bus pins will be stored on every low-to-high transition on the clock inputs. 


logic diagrams (positive logic) 


•ALS651, 'ALS653 



ALS652, ALS654 



TO 7 OTHER CHANNELS 


Pin numbers shown are for JT and NT packages. 
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TYPES SN54ALS651 THRU SN54ALS654 
SN74ALS651 THRU SN74ALS654 
OCTAL BUS TRANSCEIVERS AND REGISTERS 

































TYPES SN54ALS651 THRU SN54ALS654 
SN74ALS651 THRU SN74ALS654 
OCTAL BUS TRANSCEIVERS AND REGISTERS 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, Vcc .7 V 

Input voltage: Control inputs.7 V 

I/O ports .5.5V 

Operating free-air temperature range: SN54ALS651, SN54ALS652 . -55°Cto125°C 

SN74ALS651, SN74ALS652 . 0°C to 70°C 

Storage temperature range. -65°Cto150°C 

recommended operating conditions 


recommended operating conditions 



SN54ALS651 

SN54ALS652 

SN74ALS651 

SN74ALS652 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

Vcc Supply voltage 

4.5 5 5.5 

1 

B 

V 

Vih High-level input voltage 

2 

2 

V 

V 11 _ Low-level input voltage 

0.8 

0.8 

V 

lOH High-level output current 

-12 

-15 

mA 

Iql Low-level output current 

12 

24 

mA 


48H 

t w Pulse duration 

CBA or CAB high 



ns 

CBA or CAB low 



Setup time 

tsu before CAB or CBAt 

SBA or SAB 



ns 

A or B 



Hold time 

th after CAB or CBAt 

SBA or SAB 



ns 

A or B 



Ta Operating free-air temperature 

-55 125 

o 

■-J 

o 

°c 


iThe 48 mA limit applies for the SN74ALS651-1 and SN74ALS652-1 only. 

electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


PARAMETER 

TEST CONDITIONS 

SN54ALS651 

SN54ALS652 

SN74ALS651 

SN74ALS652 

UNIT 

MIN TYPi MAX 

MIN TYPt MAX 

V|K 

Vcc = 4.5 V, l| = -18 mA 

-1.5 

-1.5 

V 

VOH 

Vcc = 4.5 V, Iqh = - 3 mA 

2.4 3.2 

2.4 3.2 

V 

Vcc = A.5 V, Iqh = — 12 mA 

2 


Vcc = 4.5V, Iqh = - 15 mA 


2 

VOL 

Vcc = A.5 V, IqL =12 mA 

0.25 0.4 

0.25 0.4 

V 

Vcc = 4.5 V, IqL = 24 mA 

(lOL = 48 mA for -1 versions) 


0.35 0.5 

l| 

Control inputs 

V C c = 5.5 V, V| = 7 V 

0.1 

0.1 

mA 

A or B ports 

V C c = 5.5 V, V| = 5.5 V 

0.1 

0.1 

IlH 

Control inputs 

Vcc = 5.5 V, V, = 2.7 V 

20 

20 

pA 

A or B portsA 

20 

20 

IlL 

Control inputs 

Vcc = 5.5 V, V| = 0.4 V 

-0.1 

-0.1 

mA 

A or B portsA 

-0.2 

-0.2 

l 0 § 

V C c = 5.5 V, V 0 = 2.25 V 

-30 -112 

-30 -112 

mA 

>cc 

'ALS651 

Vcc = 5.5 V 

Outputs high 



mA 

Outputs low 



Outputs disabled 



'ALS652 

Outputs high 



Outputs low 



Outputs disabled 




4All typical values are at Vqq = 5 V, T/^ = 25 °C. 

§The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, Iqs* 
AFor I/O ports, the parameters Ijh and l||_ include the off-state output current. 
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TYPES SN54ALS651 THRU SN54ALS654 
SN74ALS651 THRU SN74ALS654 
OCTAL BUS TRANSCEIVERS AND REGISTERS 



'ALS651 switching characteristics (see note 1) 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

Vcc = 4.5 V to 5.5 V, 

C L = 50 pF. 

R1 = 500 Q, 

R2 = 500 n, 

T a = MIN to MAX 

UNIT 

SN54ALS651 

SN74ALS651 

MIN TYPt MAX 

MIN TYPt MAX 

tPLH 

CBA or CAB 

A or B 



ns 

tpHL 



tPLH 

A or B 

B or A 



ns 

t PHL 



tpLH 

SBA or SABT 

(with A or B high) 

A or B 



ns 

tPHL 



tPLH 

SBA or SABt 

(with A or B low) 

A or B 



ns 

t PHL 



IPZH 

GBA 

A 



ns 

IPZL 



l PHZ 

GBA 

A 



ns 

tPLZ 



*PZH 

GAB 

B 



ns 

IPZL 



tpHZ 


B 



ns 

tPLZ 





'ALS652 switching characteristics (see note 1) 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

Vqq = 4.5 V to 5.5 V, 

C L = 50 pF, 

R1 = 500 Q, 

R2 = 500 Q, 

T A = MIN to MAX 

UNIT 

SN54ALS652 

SN74ALS652 

MIN TYPt MAX 

MIN TYPt MAX 

tPLH 

CBA or CAB 

A or B 



ns 

t PHL 



tPLH 

A or B 

B or A 



ns 

tPHL 



l PLH 

SBA or SABt 

(with A or B high) 

A or B 



ns 

tPHL 



t PLH 

SBA or SABt 

(with A or B low) 

A or B 



ns 

tPHL 



tpZH 

GBA 

A 



ns 

tPZL 



tPHZ 

GBA 

A 



ns 

tPHL 



tPZH 

GAB 

B 



ns 

IPZL 



tPHZ 

GAB 

B 



ns 

tPLZ 




tThese parameters are measured with the internal output state of the storage register opposite to that of the bus input, 
tAll typical values are at Vqq = 5 V, = 25°C. 

NOTE 1: For load circuit and voltage waveforms, see page 1-12. 

Additional information on these products can be obtained from the factory as it becomes available. 
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TYPES SN54ALS651 THRU SN54ALS654 
SN74ALS651 THRU SN74ALS654 
OCTAL BUS TRANSCEIVERS AND REGISTERS 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, Vcc.7 V 

Input voltage: All inputs and A I/O ports.7 V 

B I/O ports.5.5 V 

Operating free-air temperature range: SN54ALS653, SN54ALS654 . -55°Cto125°C 

SN74ALS653, SN74ALS654 . 0°Cto70°C 

Storage temperature range. -65°Cto150°C 

recommended operating conditions 



SN54ALS653 

SN54ALS654 

SN74ALS653 

SN74ALS654 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

Vqc Supply voltage 

4.5 5 5.5 

4.5 5 5.5 

V 

V|(_| High-level input voltage 

2 

2 

V 

V|i_ Low-level input voltage 

0.8 

0.8 

V 

VOH High-level output voltage 

A ports 

5.5 

5.5 

V 

Iqh High-level output current 

B ports 

-12 

-15 

mA 

Iql Low-level output current 

12 

24 

mA 


481 

t w Pulse duration 

CBA or CAB high 



ns 

CBA or CAB low 



Setup time 

su before CAB or CBAt 

SBA or SAB 



ns 

A or B 



Hold time 

^ after CAB or CBAt 

SBA or SAB 



ns 

A or B 



Ta Operating free-air temperature 


-55 125 

o 

r-- 

O 

°c 


IThe 48 mA limit applies for the SN74ALS653-1 and SN74ALS654-1 only. 

electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


PARAMETER 

TEST CONDITIONS 

SN54ALS653 

SN54ALS654 

SN74ALS653 

SN74ALS654 

UNIT 

MIN TYPt MAX 

MIN TYPt MAX 

V|K 

V C C = 4.5 V, l| = -18 mA 

- 1.5 

-1.5 

V 

v OH 

B ports 

Vcc = 4.5 V Iqh = -3 mA 

2.4 3.2 

2.4 3.2 

V 

Vcc — 4.5 V Iqh — — 1 2 mA 

2 


Vcc = 4.5 V Iqh = -15 mA 


2 

'OH 

A ports 

V C c=4.5V, Voh = -5.5 mA 

0.1 

0.1 

V 

v OL 

Vcc = 4.5 V, lOL = 12 mA 

0.25 0.4 

0.25 0.4 

V 

V C C = 4.75 V, l 0L = 24 mA 

I'OL = 48 mA for -1 versions) 


0.35 0.5 

'1 

Control inputs 

V C C = 5.5 V, V| = 7 V 

0.1 

0.1 

mA 

A or B ports 

Vcc = 5.5 V, V| = 5.5 V 

0.1 

0.1 

'IH 

Control inputs 

V C c = 5.5 V, V| = 2.7 V 

20 

20 

PA 

A or B portsA 

20 

20 

'IL 

Cpntrol inputs 

V C C = 5.5 V, V| = 0.4 V 

-0.1 

-0.1 

mA 

A or B portsA 

-0.2 

-0.2 

io§ 

B ports 

Vcc = 5 V, V 0 = 2.25 V 

-30 -112 

-30 1112 

mA 

'cc 

'ALS653 

V C c = 5.5 V 

Outputs high 



mA 

Outputs low 



Outputs disabled 



'ALS654 

Outputs high 



Outputs low 



Outputs disabled 




tAll typical values are at Vcc = 5 V, T/\ = 25 °C. 

§The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, Iqs* 
AFor I/O ports, the parameters Ijh and \\\_ include the off-state output current. 
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TYPES SN54ALS651 THRU SN54ALS654 
SN74ALS651 THRU SN74ALS654 
OCTAL BUS TRANSCEIVERS AND REGISTERS 


'ALS653 switching characteristics {see note 1) 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

Vqc = A.5 V to 5.5 V, 

C L = 50 pF, 

R|_ = 680 Q, (A outputs) 

R1 = R2 = 500 Q, (B outputs) 

T a = MIN to MAX 

UNIT 

SN54ALS653 

SN74ALS653 

MIN TYPt MAX 

MIN TYPt MAX 

tPLH 

CBA 

A 



ns 

t PHL 



t PLH 

CAB 

B 



ns 

tPHL 



tPLH 

A 

B 



ns 

tPHL 



tPLH 

B 

A 



ns 

tPHL 



tPLH 

SBAt 

(with B high) 

A 



ns 

tPHL 



tPLH 

SBAt 

(with B low) 

A 



ns 

tPHL 



tPLH 

SABt 

(with A high) 

B 



ns 

tPHL 



tPLH 

SABt 

(with A low) 

B 



ns 

tPHL 



tPLH 

GBA 

A 



ns 

tPHL 



t PZH 

GAB 

B 



ns 

l PZL 



{ PHZ 

GAB 

B 



ns 

tPLZ 




tThese parameters are measured with the internal output state of the storage register opposite to that of the bus input. 
TAII typical values are at Vqq = 5 V, = 25 °C. 

NOTE 1: For load circuit and voltage waveforms, see page 1 -12. 


Additional information on these products can be obtained from the factory as it becomes available. 
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TYPES SN54ALS651 THRU SN54ALS654 
SN74ALS651 THRU SN74ALS654 
OCTAL BUS TRANSCEIVERS AND REGISTERS 


'ALS654 switching characteristics (see note 1) 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

Vcc = 4.5 V to 5.5 V, 

C L = 50 pF, 

R|_ = 680 Q, (A outputs) 

R1 = R2 = 500 Q, (B outputs) 

T a = MIN to MAX 

UNIT 

SN54ALS654 

SN74ALS654 

MIN TYPt MAX 

MIN TYPt MAX 

tPLH 

CBA 

A 



ns 

tpHL 



l PLH 

CAB 

B 



ns 

l PHL 



tPLH 

A 

B 



ns 

tPHL 



tPLH 

B 

A 



ns 

tPHL 



tPLH 

SBAt 

(with B high) 

A 



ns 

tPHL 



l PLH 

SBAt 

(with B low) 

A 



ns 

tPHL 



tPLH 

SABt 

(with A high) 

B 



ns 

l PHL 



tPLH 

SABt 

(with A low) 

B 



ns 

tpHL 



l PZH 

GBA 

A 



ns 

tpZL 



tPHZ 

GAB 

B 



ns 

tPLZ 



tPLH 

GAB 

B 



ns 

tPHL 




tThese parameters are measured with the Internal output state of the storage register opposite to that of the bus input. 
t All typical values are at Vqc = 5 V, = 25 °C. 

NOTE 1: For load circuit and voltage waveforms, see page 1-12. 


Additional information on these products can be obtained from the factory as it becomes available. 
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TYPES SN54ALS677, SN54ALS678, SN74ALS677, SN74ALS678 

ADDRESS COMPARATORS 


■ • 'ALS677 is a 16-bit to 4-Bit Comparator with Enable 

I • 'ALS678 is a 16-Bit to 4-Bit Comparator with Latch 

© Package Options Include Both Plastic and Ceramic 
Chip Carriers in Addition to Plastic and Ceramic DIPs 

© Dependable Texas Instruments Quality and Reliability 
description 

The 'ALS677 and 'ALS678 address comparators simplify 


SN54ALS677 . . . JT PACKAGE 
SN74ALS677 ... .NT PACKAGE 
(TOP VIEW) 


AT C 1 
A2 C 2 
A3 C 3 
A4 C 4 

A5 [I 5 
ABC® 
A7 C 7 
A8 C8 
A9 O 

A10C 10 

All Q 11 
GNDQi2 


Vpc 

23 3 5 

22 3 Y 

21 3 P3 

20 3 P2 
19 31 PI 
is 3 po 

1? □ A16 

16 3 A1 5 
16 3 A14 

143 A13 
13 3 A 1 2 


addressing of memory boards and/or other peripheral devices. SN54ALS677 . . . FH PACKAGE 

The four P inputs are normally hard wired with a preprogrammed SN74ALS677 . . . FN PACKAGE 

address. An internal decoder determines what input information 


applied to the 1 6 A inputs must be low or high to cause a low 
state at the output (Y). For example, a positive-logic bit combina¬ 
tion of 01 11 (decimal 7) at the P input determines that inputs A1 
through A7 must be low and that inputs A8 through A1 6 must 
be high to cause the output to go low. Equality of the address 
applied at the A inputs to the preprogrammed address is 
indicated by the output being low. 

The 'ALS677 features an enable input (G). When G is low, the 
device is enabled. When G is high, the device is disabled and the 
output is high regardless of the A and P inputs. The 'ALS678 
features a transparent latch and a latch enable input (C). When C 
is high, the device is in the transparent mode. When C is low, the 
previous logic state of Y is latched. 

The SN54ALS677 and SN54ALS689 are characterized for 
operation over the full military temperature range of -55°C to 
1 25 °C. The SN54ALS677 and SN74ALS678 are characterized 
for operation from 0°C to 70 °C. 


o 

n <n — o u, 

< < < z > o >- 



SN54ALS678 . . . JT PACKAGE 
SN74ALS678 . . . NT PACKAGE 


(TOP VIEW) 


A1 C 

1 U24 

A 2 r 

2 23 

A3 C 

3 22 

A4C 

4 21 

A5C 

5 20 

A6 C 

6 19 

A7 C 

7 18 

A8 C 

8 17 

A9 C 

9 16 

A10 C 

10 15 

A11 3 

11 14 

GND (3 

12 13 


3 c 
3 y 
3 P3 
3 P2 
3 pi 


SN54ALS678 . . . FH PACKAGE 


SN74ALS678 . . . FN PACKAGE 


(TOP VIEW) 


< < < z > u > 
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TYPES SN54ALS677, SN54ALS678, SN74ALS677, SN74ALS678 

ADDRESS COMPARATORS 


INPUTS COMMON TO 'ALS677 AND 'ALS678 


P3 P2 PI PO A1 A2 A3 A4 A5 A6 A7 A8 A9 A10A11 A12 A13 A14 A15 A16 


HHHHHHHHHHHHHHHH 


OUTPUT 

Y 


H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

L 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

L 

L 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

L 

L 

L 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

L 

L 

L 

L 

H 

H 

H 

H 

H 

H 

H 

H 

H 




logic symbols 


[ADDRESS COMP] 

pp i -f =i I 


Z10 

IV 

211 


2,4 14-1 

Z15 P=154 



Pin numbers shown are for JT and NT packages. 
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TYPES SPJ54ALS677, SN54ALS678, SN74ALS677, SPJ74ALS678 

ADDRESS COMPARATORS 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, Vcc .7 V 

Input voltage.7 V 

Operating free-air temperature range: SN54ALS677, SN54ALS678 .-55°Cto125°C 

SN74ALS677, SN74ALS678 . 0°Cto70°C 

Storage temperature range .-65°Cto150°C 


0 


mi 

m 


recommended operating conditions 



SN54ALS677 

SN54ALS678 

SN74ALS677 

SN74ALS678 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

Vcc Supply voltage 

4.5 5 5,5 

4.5 5 5.5 

V 

V|h High-level input voltage 

2 

2 

V 

V|i_ Low-level input voltage 

0.8 

0.8 

V 

'OH High-level output current 

-1 


mA 


-2.6 

Iql Low-level output current 

12 


mA 


24 

Ta Operating free-air temperature 

-55 125 

o 

o 

°C 


electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


PARAMETER 

TEST CONDITIONS 

SN54ALS677 

SN54ALS678 

SN74ALS677 

SN74ALS678 

UNIT 

MIN TYPt MAX 

MIN TYPt MAX 

V|K 

Vcc = 4.5 V, l| = -18mA 

-1.5 

-1.5 

V 

VOH 

Vcc = 4.5 V, Ioh = - 1 mA 

2.4 3.3 


V 

Vcc = 4.5 V Iqh = -2.6 mA 


2.4 3.2 

v OL 

VCC = 4.5 V, Iql = 12 mA 

0.25 0.4 

0.25 0.4 

V 

VCC - 4.5 V Iql = 24 mA 


0.35 0.5 

l| 

V C c = 5.5 V, V| = 7 V 

0.1 

0.1 

mA 

'IH 

V C c = 5.5 V, V| = 2.7 V 

20 

20 

pA 

hL 

V C c = 5.5 V, V| L = 0.4 V 

-0.1 

-0.1 

mA 

io s 

Vcc = 5.5 V, Vq = 2.25 V 

-30 -112 

-30 -112 

mA 

•cc 

'ALS677 

VCC = 5.5 V 



mA 

'ALS678 




tAll typical values are at Vqq = 5 V, = 25°C. 

SThe output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, Iqs- 


Additional information on these products can be obtained from the factory as it becomes available 


Texas Instruments 


INCORPORATED 

POST OFFICE BOX 225012 • DALLAS, TEXAS 75265 


2-355 









TYPES SN54ALS677, SN54ALS678, SN74ALS677, SN74ALS678 
ADDRESS COMPARATORS 


switching characteristics (see note 1) 





Vcc = 4.5 V to 5.5 V, 

C L = 50 pF, 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

R L = 500 Q, 

T A = MIN to MAX 

UNIT 


SN54ALS677 

SN74ALS677 





SN54ALS678 

SN74ALS678 





MIN TYPt MAX 

MIN TYPt MAX 


l PLH 

Any P 

Y 



ns 

*PHL 




l PLH 

Any A 

y 



ns 

l PHL 




tPLH 

G CALS677) 

Y 



ns 

tpHL 




<PLH 

C (’ALS678) 

Y 



ns 

l PHL 





t All typical values are at Vqc = 6V, T A = 25°C, 

NOTE 2: For load circuit and voltage waveforms, see page 1-12. 


Additional information on these products can be obtained from the factory as it becomes available. 
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TYPES SN54ALS677, SN54ALS678, SN74ALS677, SN74ALS678 

ADDRESS COMPARATORS 


TYPICAL APPLICATION INFORMATION 

The 'ALS677 and 'ALS678 can be wired to recognize any one of 2 16 - 1 addresses. The number of “lows" in the address 
determines the input pattern for the P inputs. Then those system address lines that are low in the address to be recognized 
are connected to the lowest numbered A inputs of the address comparator and the system address lines that are high are 
connected to the highest numbered A inputs. 

For example, assume the comparator is to enable a device when the 1 6-bit system address is: 

A15 A14 A13 A12 All A10 A9 A8 A7 A6 A5 A4 A3 A2 A1 AO 

HHLLHHLLHHLLHHHH 

Since the address contains 6 lows and 10 highs, the following connections are made: 

P3 to 0 V, P2 to Vcc< PI to Vcc- arid PO t0 0 V. 

System address lines A1 3, A1 2, A9, A8, A5, and A4 to comparator inputs A1 through A6 in any convenient order. 
The remaining ten system address lines to comparator inputs A7 through A16 in any convenient order. 

The output provides an active-low enabling signal. 

The following circuit is a modulc-N synchronous counter. The 'ALS1 63 is connected to provide a low-level clear signal when 
N = FEFF 16 . 


CLK 


4 

•ALS163 


CLR 




CLK 


CTR 16 


1 R 


;> ci/+ 


0 . . 

. 7 


8 

9 . . 

1 5 




1 5 1 2 8 4 0 

FEFFie = HHHH HHHL HHHH HHHH 


'ALS677 




Vcc- 


PO 


PI 

GE 

L-P3- 


A1 


A2...A16 


ADDRESS | 


COMP 

EN 


°1 

> P 

3 J 

P = 11 


MAX COUNT 


MODULO-N SYNCHRONOUS COUNTER 
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TYPES SN54ALS679, SN54ALS680, SN74ALS679, SN74ALS680 

ADDRESS COMPARATORS 

D2661, JUNE 1982 


• 'ALS679 is a 12-Bit to 4-Bit Comparator With Enable 

• 'ALS680 is a 12-Bit to 4-Bit Comparator With Latch 

• Package Options Include Both Plastic and Ceramic 
Chip Carriers in Addition to Plastic and Ceramic DIPs 

• Dependable Texas Instruments Quality and Reliability 



description 

The 'ALS679 and 'ALS680 address comparators simplify 
addressing of memory boards and/or other peripheral devices. 
The four P inputs are normally hard wired with a preprogrammed 
address. An internal decoder determines what input information 
applied to the 1 2 A inputs must be low or high to cause a low 
state at the output (Y). For example, a positive-logic bit 
combination of 0111 (decimal 7) at the P input determines that 
inputs A1 through A7 must be low and that inputs A8 through 
A1 2 must be high to cause the output to go low. Equality of the 
address applied at the A inputs to the preprogrammed address is 
indicated by the output being low. 

The 'ALS679 features an enable input (G). When G is low, the 
device is enabled. When G is high, the device is disabled and the 
output is high regardless of the A and P inputs. The 'ALS680 
features a transparent latch and a latch enable input (C). When C 
is high, the device is in the transparent mode. When C is low, the 
previous logical state of Y is latched. 

The SN54ALS679 and SN54ALS680 are characterized for 
operation over the full military temperature of -55°C to 
1 25 °C. The SN74ALS679 and SN74ALS680 are characterized 
for operation from 0°C to 70 °C. 


SN54ALS679 . . .J PACKAGE 
SN74ALS679...NPACKAGE 
(TOP VIEW) 


a i n 


J20 

] Vcc 

A2 c 

2 

19 

:g 

A3 C 

3 

18 

JY 

A4 C 

4 

17 

3 P3 

A5 E 

5 

16 

3 P2 

A6 C 

6 

15 

:pi 

A7 L 

7 

14 

J PO 

A8 £ 

8 

13 

] A12 

A9 [] 

9 

12 

3 A1 1 

GND £ 

10 

11 

3 A10 


SN54ALS679... FH PACKAGE 
SN74ALS679 . . . FN PACKAGE 
(TOP VIEW) 


o 



(3 < < < 


SN54ALS680. . . J PACKAGE 
SN74ALS680 . . .NPACKAGE 
(TOP VIEW) 



SN54ALS680 . . . FH PACKAGE 
SN74ALS680 . . . FN PACKAGE 
(TOP VIEW) 


o 

n cm -- u 
< < < > <_> 



CD O O CM 
< 2 *“ 
O < < < 
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TYPES SN54ALS679, SN54ALS680, SN74ALS679, SN74ALS68Q 

ADDRESS COMPARATORS 


FUNCTION TABLE 


'ALS679 

G 

'ALS680 

C 




INPUTS COMMON TO 

ALS679 AND 'ALS680 




OUTPUT 

Y 

P3 

P2 

PI 

P0 

A1 

A2 

A3 

A4 

A5 

A6 

A7 

A8 

A9 

A10A11 A12 

L 

H 

L 

L 

L 

L 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

L 

L 

H 

L 

L 

L 

H 

L 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

L 

L 

H 

L 

L 

H 

L 

L 

L 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

L 

L 

H 

L 

L 

H 

H 

L 

L 

L 

H 

H 

H 

H 

H 

H 

H 

H 

H 

L 

L 

H 

L 

H 

L 

L 

L 

L 

L 

L 

H 

H 

H 

H 

H 

H 

H 

H 

L 

L 

H 

L 

H 

L 

H 

L 

L 

L 

L 

L 

H 

H 

H 

H 

H 

H 

H 

L 

L 

H 

L 

H 

H 

L 

L 

L 

L 

L 

L 

L 

H 

H 

H 

H 

H 

H 

L 

L 

H 

L 

H 

H 

H 

L 

L 

L 

L 

L 

L 

L 

H 

H 

H 

H 

H 

L 

L 

H 

H 

L 

L 

L 

L 

L 

L 

L 

L 

L 

L 

L 

H 

H 

H 

H 

L 

L 

H 

H 

L 

L 

H 

L 

L 

L 

L 

L 

L 

L 

L 

L 

H 

H 

H 

L 

L 

H 

H 

L 

H 

L 

L 

L 

L 

L 

L 

L 

L 

L 

L 

L 

H 

H 

L 

L 

H 

H 

L 

H 

H 

L 

L 

L 

L 

L 

L 

L 

L 

L 

L 

L 

H 

L 



>:'Hv 

K: 


:. : Lv 

: : ~L: : : 

: 


M 


■:XX 

_L_ 



: H ;: 


yXX : . 





W: 


H 

~ 

Tx 

xtx 

TT 

W 

:x':< 

: -X:< 



Hx 


M 

i: 


H- 

: H: 

XHx- 

w 



: L : : : 

w 


'■X 

'■■XX 

■■M 

:-X- 

xL: 

X& 

W 

xi:;:;:: 

V'" 

L 

H 

H 

H 

H 

H 

L 

L 

L 

L 

L 

L 

L 

L 

L 

L 

L 

L 

L 

L 

H 

All other combinations 

H 

H 







'ALS679 

: Any combination 






H 


L 






'ALS680 

: Any combination 






Latched 


logic symbols 

ALS679 



All 

A12 


(14) 

(15) 

(16) 

(17) 

_n>_ 

(2) 

J3)_ 

14) 

(5) 

(6) 

J7)_ 

< 8 > 

(9) 

(11) 

(12) 

(13) 


r 

[ADDRESS COMP) 


C20 IP assumed 12,13,14] 


0 

P> 1- 

1 • 

. =i 

& 


k P P> 2- 
2 ■ 

• =i 



P> 3 ■ 

3- 

• =1 


Z1 

P> 4 ■ 

■ =1 



4 « 

• 



P> 5- 

- =1 


Z3 

5- 

- 


Z4 

P > 6 ■ 

- =1 


t> 

6 ■ 

- 


20D 

Z5 

P> 7- 

= 1 


Z6 

7- 



P> 8 ■ 

■ =1 


Z7 

8- 

• 


Z8 

P> 9- 

9 ■ 

= 1 


Z9 

P^IO- 

. =1 



10* 




p>n- 

. =i 


Z11 IT 

- 


P > 12* 

212 12- 

- =1 



(18) 


*The three shaded rows of the function table show combinations that would normally not be used in address comparator applications. The logic symbols above 
are not valid for these combinations in which P = 12,13, and 14. If symbols valid for all combinations are required, starting with the fourth Exclusive-OR from 
the bottom, change P > 9 to P = 9... 11/1 3... 1 5 , P > 1 0 to P = 10 / 11 / 14/1 5, and P > 11 to P = 11 / 15 . 

Pin numbers shown are for J and N packages. 
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TYPES SN54ALS679, SN54ALS680, SN74ALS679, SN74ALS680 

ADDRESS COMPARATORS 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, Vcc .7 V 

Input voltage.7 V 

Operating free-air temperature range: SN54ALS679, SN54ALS680 . - 55 °C to 1 25 °C 

SN74ALS679, SN74ALS680 . 0°Cto70°C 

Storage temperature range. -65°Cto150°C 


recommended operating conditions 



SN54ALS679 

SN54ALS680 

SN74ALS679 

SN74ALS680 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

Vcc Supply voltage 

4.5 5 5.5 

4.5 5 5.5 

V 

V|h High-level input voltage 

2 

2 

V 

V|l Low-level input voltage 

0.8 

0.8 

V 

lOH High-level output current 

-1 

-2.6 

mA 

lOL Low-level output current 

12 

24 

mA 

Ta Operating free-air temperature 

-55 125 

o 

*-J 

o 

°C 


electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 





SN54ALS679 

SN74ALS679 


PARAMETER 

TEST CONDITIONS 

SN54ALS680 

SN74ALS680 

UNIT 




MIN TYPt MAX 

MIN TYPf MAX 


V|K 

Vcc = 4.5 V, l| = - 18 mA 

- 1.5 

- 1.5 

V 

VOH 

Vcc = 4.5 V, Iq (_j = - 1 mA 

2.4 3.3 



Vcc = 4.5 V, Iqh = —2.6 mA 


2.4 3.2 


Vol 

Vcc = 4.5 v - lOL = 12 mA 

0.25 0.4 

0.25 0.4 


V CC = 4.5 V, Iol = 24 mA 


0.35 0.5 


l| 

Vcc = 5.5 V, V| = 7 V 

0.1 

0.1 

mA 

IlH 

Vcc = 5.5 V, V| = 2.7 V 

20 

20 

pA 

l|L 

Vcc = 5.5 V, V| = 0.4 V 

-0.1 

-0.1 

mA 

l 0 § 

Vcc = 5.5 V, Vo = 2 25 V 

-30 -112 

-30 -112 

mA 

'cc 

'ALS679 

Vqc = 5.5 V 



mA 

'ALS680 




t All typical values are at Vqq = 5 V, T/\ = 25°C. 

§The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, Iqs- 


Additional information on these products can be obtained from the factory as it becomes available. 
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TYPES SN54ALS679, SN54ALS680, SN74ALS679, SN74ALS680 
ADDRESS COMPARATORS 


switching characteristics (see note 1) 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

V CC = 4.5 V to 5.5 V, 

C L = 50 pF, 

RL = 500 Q, 

T A = MIN to MAX 

UNIT 

SN54ALS679 

SN54ALS680 

SN74ALS679 

SN74ALS680 

MIN TYPt MAX 

MIN TYPt MAX 

t PLH 

Any P 

Y 



ns 

tPHL 



tPLH 

Any A 

Y 



ns 

tPHL 



tPLH 

G CALS679) 

Y 



ns 

tPHL 



l PLH 

C ('ALS680) 

Y 



ns 

tpHL 




tAll typical values are at V(;c = 5 V, T A = 25 °C. 

NOTE 1: For load circuit and voltage waveforms, see page 1-12. 


Additional information on these products can be obtained from the factory as it becomes available. 
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TYPES SN54ALS679, SN54ALS680, SN74ALS679, SN74ALS680 

ADDRESS COMPARATORS 


TYPICAL APPLICATION INFORMATION 

The 'ALS679 and 'ALS680 can be wired to recognize any one of 2 ”1 2 addresses. The number of "lows" in the address 
determines the input pattern for the P inputs. Then those system address lines that are low in the address to be recognized 
are connected to the lowest numbered A inputs of the address comparator and the system address lines that are high are 
connected to the highest numbered A inputs. 

For example, assume the comparator is to enable a device when the 1 2-bit system address is: 

All AIO A9 A8 A7 A6 A5 A4 A3 A2 A1 AO 
HHLLHHLL H. H HH 

Since the address contains 4 lows and 8 highs, the following connections are made: 

P3 to 0 V, P2 to Vcc- PI to 0 V, and PO to 0 V. 

System address lines A9, A8, A5, and A4 to comparator inputs A1 through A4 in any convenient order. 

The remaining eight system address lines to comparator inputs A5 through A1 2 in any convenient order. 

The output provides an active-low enabling signal. 

The following circuit is a register bank decoder that examines the 14 most significant bits (AO through A1 3) of a 20-bit ad¬ 
dress to select banks corresponding to the hex addresses 10000, 10040, 10080, and 100C0. 


ALS679 



REGISTER BANK DECODER 
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TYPES SN54ALS688, SN54ALS689 
SN74ALS688, SN74ALS689 


8-BIT IDENTITY COMPARARATORS 

DZBtil, JUNt 1U82 


• Compares Two Eight-Bit Words 

• Choice of Totem-Pole or Open-Collector Outputs 

• Package Options Include Both Plastic and Ceramic 
Chip Carriers in Addition to Plastic and Ceramic DIPs 

• Dependable Texas Instruments Quality and Reliablility 


TYPE 

OUTPUT FUNCTION 

AND 

CONFIGURATION 

'ALS688t 

P = Q totem-pole 

'ALS689 

P = Q open-collector 


t'ALS688 is identical to 'ALS521 


SN54ALS688, SN54ALS689 . . . J PACKAGE 
SN74ALS688, SN74ALS689 . . . N PACKAGE 
ITOP VIEW) 


gC 

TT 

J20 

H v cc 

poC 

2 

19 

3 P = Q 

qo c 

3 

18 

H Q7 

pi c 

4 

17 

3P7 

QIC 

5 

16 

C Q6 

P2 C 

6 

15 

3 P6 

Q2 C 

7 

14 

3 Q5 

P3 C 

8 

13 

HP5 

Q3C 

9 

12 

CQ4 

gndC 

10 

11 

3 P4 


description 

These identity comparators perform comparisons of two eight-bit 
binary or BCD words. The 'ALS688 and 'ALS689 provide P = Q 
outputs. The 'ALS688 has totem-pole outputs, while 'ALS689 
has open-collector outputs. 

The SN54ALS688 and SN54ALS689 are characterized for 
operation over the full military temperature range of -55°C to 
1 25 °C. The SN74ALS688 and SN74ALS689 are characterized 
for operation from 0°C to 70 °C. 

logic symbols 


'ALS688 'ALS689 



SN54ALS688, SN54ALS689 . . . FH PACKAGE 
SN74ALS688, SN74ALS689 . . . FN PACKAGE 
(TOP VIEW) 



FUNCTION TABLE 


INPUTS 


DATA 

P.Q 

ENABLE 

G 

P = Q 

O 

II 

Q_ 

L 

L 

P>Q 

L 

H 

P<Q 

L 

H 

X 

H 

H 


Pin numbers shown are for J and N packages. 
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TYPES SN54ALS688, SN54ALS689 
SN74ALS688, SN74ALS689 
8-BIT IDENTITY COMPARARATORS 


logic diagram (positive logic) 



Pin numbers shown are for J and N packages. 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, Vcc .7 V 

Input voltage:. 7 V 

Off-state output voltage:'ALS689 . 7 V 

Operating free-air temperature range: SN54ALS688, SN54AS689 .-55°Cto125°C 

SN74ALS688, SN74AS689. 0°Cto70°C 

Storage temperature range .- 65 °C to 1 50°C 
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TYPES SN54ALS688, SN74ALS688 
8-BIT IDENTITY COMPARARATORS 
WITH TOTEM-POLE OUTPUTS 


recommended operating conditions 



SN54ALS688 

SN74ALS688 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

Vcc Supply voltage 

4.5 5 5,5 

4,5 5 5,5 

V 

V|)-| High-level Input voltage 

2 

2 

V 

V|l Low-level Input voltage 

0,8 

0,8 

' V 

lOH High-level output current 

- 1 


mA 


-2.6 

lOL Low-level output current 

12 


mA 


24 

Ta Operating free-alr temperature 

-65 126 

0 70 

°C 


electrical characteristics over recommended operating froo-alr temperature rango (unless otherwise noted) 


PARAMETER 

TEST CONDITIONS 

SN54ALS688 

SN74AL8888 

UNIT 

MIN TYPt MAX 

MIN TYPt MAX 

VlK 

Vcc “4.6 V, l| - - 1 8 mA 

-1.6 

-1.6 

V 

v OH 

Vcc " 4.6 V, lOH ■ -1 mA 

24 3.3 


V 

Vcc = 4.5 V lOH “ -2.6 mA 


2.4 3.2 

VOL 

Vcc = 4.5 V, lOL " 12 mA 

0.25 0.4 

0.26 0.4 

V 

Vcc = 4.5 V Iql = 24 mA 


0.35 0.5 

l| 

V C C = 5.5 V, V| = 7 V 

0.1 

0.1 

mA 

IlH 

V C C = 5.5 V, V| = 2.7 V 

20 

20 

pA 

'IL 

Vcc = 5.5 V, V| = 0.4 V 

-0.1 

-0.1 

mA 

i 0 s 

V C C = 5.5 V, Vo = 2.25 V 

-30 -112 

-30 -112 

mA 

'cc 

Vcc = 5.5 V 

9 15 

9 15 

mA 


tAll typical values are at Vcc = 5 V, = 25 °C. 

§The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, Iqs- 


switching characteristics (see note 2) 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

Vcc = 4-5 V to 5.5 V, 

Cl = 50 pF, 

R L = 500 Q, 

Ta = MIN to MAX 

UNIT 

SN54ALS688 

SN74ALS688 

MIN MAX 

MIN MAX 

tPLH 

P 

P = Q 

3 16 

3 12 

ns 

tPHL 

5 25 

1 5; . .' 20 

tPLH 

Q 

p"="q 

3 16 

3 12 

ns 

tPHL 

5 25 

5 20 

tPLH 

G 

p="q 

3 15 

3 12 

ns 

tPHL 

5 25 

5 22 


NOTE 1: For load circuit and voltage waveforms, see page 1-12. 
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TYPES SN54ALS689, SN74ALS689 
8-BIT IDENTITY COMPARARATORS 
WITH OPEN-COLLECTOR OUTPUTS 


recommended operating conditions 



SN54ALS689 

SN74ALS689 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

Vqc Supply voltage 

4.5 5 5,5 

4.5 5 5.5 

V 

V|h High-level input voltage 

2 

2 

V 

V |(_ Low-level input voltage 

0.8 

0.8 

V 

Vqh High-level output voltage 

5.5 

5.5 

V 

IOl Low-level output current 

12 


mA 


24 

T A Operating free-air temperature 

-55 125 

0 70 

°C 


electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


PARAMETER 

TEST CONDITIONS 

SN54ALS689 

SN74ALS689 

UNIT 

MIN TYPt MAX 

MIN TYPt MAX 

VlK 

V CC = 4.5 V, l| = -18 mA 

-1.5 

-1.5 

V 

'oh 

V C C = 4,5 V, Vqh = 5.5 V 

0.1 

0.1 

mA 

v OL 

V C c = 4.75 V, Iql = 12 mA 

0.25 0.4 

0.25 0.4 

V 

VqC = 4.75 V, Iql = 24 mA 


0.35 0.5 

'1 

Vcc = 5.5 V, V| = 7 V 

0.1 

0.1 

mA 

'IH 

Vcc = 5.5 V, V| = 2.7 V 

20 

20 

pA 

'IL 

V C c = 5.5 V, V| = 0.4 V 

-0.2 

-0.2 

mA 

'cc 

Vcc = 5.5 V 

9 15 

9 15 

mA 


tAll typical values are at Vqq = 5 V, T^ = 25 °C. 


switching characteristics (see note 2) 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

v cc = 4.5 V to 5.5 V. 

C L = 50 pF, 

R L = 680 Q, 

T A = MIN to MAX 

UNIT 

SN54ALS689 

SN74ALS689 

MIN MAX 

MIN MAX 

tPLH 

P 

P = Q 

10 30 

10 25 

ns 

tPHL 

5 25 

5 23 

tPLH 

Q 

PM3 

10 30 

• 10 25 

ns 

tpHL 

5 25 

5 23 

tPLH 

G 

F="q 

8 30 

in 

CN 

CO 

ns 

tPHL 

o 

CO 

CO 

8 25 


NOTE 1: For load circuit and voltage waveforms, see page 1-12. 
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Less than 0,5 ns Skew between True and 
Complementary Outputs 

High Capacitive-Drive Capability 

Current-Sinking Capability Up to 48 mA 

Approximately 35% Improvement in AC 
Performance over Schottky TTL 


• Package Options Include DIPs and Both 
Plastic and Ceramic Chip Carriers 


• Suitable for Use in Applications such as: 
- Differential Line Drivers 
— Complementary Input Circuit for 
Decoders and Code Converters 
— Symmetrical Complementary Clock 
Generators 


• Dependable Texas Instruments Quality and 
Reliability 


TYPES SN54AS800, SN74AS800 
TRIPLE 4-INPUT AND/NAND DRIVERS 

D2661, DECEMBER 1982 


SN54AS800 ... . J PACKAGE 
SN74AS800 ..., N PACKAGE 
(TOP VIEW) 


1 

U20 

>cc 

2 

19 

Did 

3 

18 

Dio 

4 

17 

Dib 

B 

16 

Diy 

6 

15 

Diz 

7 

14 

D ZY 

8 

13 

D zz 

9 

12 

D 3Y 

10 

11 

Daz 


SN54AS800 . .. . FH PACKAGE 
SN74AS800 . .. , FN PACKAGE 
(TOP VIEW) 


o 

a < < u q 

n (S ^ > i- 



description 

The 'AS800 is especially suitable for symmetrical complementary clock-generator applications due to the delay time in 
either function (AND/NAND) being typically 4 ns with less than 0.5 ns skew between the true and complementary 
outputs. Elimination of decode spikes in symmetrical decoder and code converter applications, and the high capacitive- 
drive capability coupled with high current-sinking capability (48 mA), make the device useful for applications such as a 
decoder or differential line driver. 

The SN54AS800 is characterized for operation over the full military temperature range of —55°C to 125°C. The 
SN74AS800 is characterized for operation from 0°C to 70°C. 
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TYPES SN54AS800, SN74AS800 
TRIPLE 4-INPUT AND/NAND DRIVERS 


logic symbol 


1A—— 



1Y 

1Z 

2Y 

2Z 

3Y 

3Z 


Pin numbers shown are for J and N packages. 


positive logic: Y = ABCD 
Z = ABCD 


absolute maximum ratings over free-air temperature range (unless otherwise noted) 


Supply voltage, Vcc . 7 V 

Input voltage . 7 V 

Operating free-air temperature range: SN54AS800 . —55°Cto125°C 

SN74AS800 . 0°Cto70°C 

Storage temperature range . — 65°Cto150°C 


recommended operating conditions 




SN54AS800 

SN74AS800 

UNIT 



MIN 

NOM 

MAX 

MIN 

NOM MAX 

V CC 

Supply voltage 

4.5 

5 

5.5 

4.5 

5 5.5 

V 

V|H 

High-level input voltage 

2 

2 

V 

V|L 

Low-level input voltage 

0.8 

0.8 

V 

'oh 

High-level output current 

-40 

-40 

mA 


-48* 

mA 

'OL 

Low-level output current 

40 

40 

mA 


48* 

mA 

Ta 

Operating free-air temperature 

-55 


125 

0 

_ 

°C 


t The extended limits apply only if Vqc is maintained between 4,75 V and 5.25 V. 
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TYPES SN54AS800, SN74AS800 
TRIPLE 4-INPUT AND/NAND DRIVERS 


electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


PARAMETER 

TEST CONDITIONS 

SN54AS800 

SN74AS800 

UNIT 

MIN TYPt MAX 

MIN TYPt MAX 

V|K 

V C C“4.6V, l| - —18 mA 

-1.2 

-1,2 

V 

VOH 

Vcc“4.5 V, Ion “-3 mA 

2.4 3.2 

2.4 3.2 

V 

VcC“4.5V, Iqh “ —40 mA 

2 

2 

V 

VOL 

VcC“ 4 '6V, loi_“40mA 

0.25 0.5 

0.25 0.5 

V 

VcC“ 4.76 V, l0L-48mA 


0.35 0.5 

V 

l| 

Vcc-E.BV, V| “ 7 V 

100 

100 

mA 

IlH 

Vcc-B.BV, V| " 2.7 V 

20 

20 

PA 

IlL 

V CC - 5,6 V, V| - 0.4 V 

-0.3 

-0.3 

mA 

io* 

Vcc “ 5.5 V, Vo “ 2.25 V 

-150 

-150 

mA 

•cc 

V CC - 5.5 V 

13 

13 

mA 


t All tvplcel veluei ere at Vqc " B V, Ta “ 25°C 

§The output condition! hove been choien to produce e current thet eloiely epproxlmitee one-helf of tho true ehort-clrcult curront, 105, 


switching characteristics (soo note 1) 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

Vcc ■ 6 V, 

Cl " 15 pF, 

R L - 500n, 

Ta - 25°C 

Vcc “ V to 5.5 V 

Cl ■ 50 pF, 

RL- 500n, 

TA-MINto MAX 

UNIT 

’AS800 

SN54AS800 

SN74AS800 

MIN TYpt MAX 

MIN TYpt MAX 

MIN TYPt MAX 

tPLH 

A,B,C, or D 

Z 


3.5 

3.5 

ns 

tPHL 


3.5 

3.5 

tPLH 

Y 


3 

3 

ns 

tPHL 


4 

4 


t All typical values are at Vqq = 5 V, = 25°C. 

NOTE 1: For load circuit and voltage waveforms, see page 1-12. 
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TYPES SN54AS802, SN74AS802 
TRIPLE 4-INPUT OR/NOR LINE DRIVERS 

D2662, DECEMBER 1982 


True and Complementary Outputs 

High Capacitive Drive Capability 

35% Improvement in AC Performance 

Current Sinking Capability Up to 48 mA 

Package Options Include Plastic and Ceramic DIPs 
as well as Both Plastic and Ceramic Chip Carriers 

Designed Specifically for Use in Applications 
such as: 

— Symmetrical Complementary Clock 

Generators 

— Complementary Input Circuit for Decoders 

and Code Converters 

— Differential Line Drivers 


SN54AS802 . . . . J PACKAGE 
SN74AS802 . . . . N PACKAGE 
(TOP VIEW) 


1 kj 20 

2 19 

3 18 

4 17 

5 16 

6 15 

7 14 

8 13 

9 12 

10 11 


SN54AS802 .. . . FH PACKAGE 
SN74AS802 . . . . FN PACKAGE 


• Dependable Texas Instruments Quality and 
Reliability 


(TOP VIEW) 



<D 



description 

The 'AS802 is uniquely suitable for symmetrical complementary clock-generator applications due to the delay time in 
either function (OR/NOR) being typically 4 ns with less than 0.5 ns skew between the true and complementary outputs. 
Elimination of decode spikes in symmetrical decoder and code converter applications, and the high capacitive drive 
capability coupled with high current-sinking capability (48 mA), make the device useful for applications such as a 
decoder or differential line driver. 

The SN54AS802 is characterized for operation over the full military temperature range of -55°C to 125°C. The 
SN74AS802 is characterized for operation from 0°C to 70°C. 


PRODUCT PREVIEW 

This document contains information on 
a product under development. Texas 
Instruments reserves the right to change 
or discontinue this product without 
notice. 
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TYPES SIME4AS802, SN74AS802 
TRIPLE 4-INPUT OR/NOR LINE DRIVERS 


logic symbol 




IV 

1Z 

2Y 

2Z 

3Y 

3Z 


Pin numbers shown are for J and N packages. 


positive logic: 


Y-A+B+C+D 
2-A+B+C+Q 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, Vqq . 7 V 

Input voltage . 7 V 

Operating free-air temperature range: SN54AS802 . —55°Cto125°C 

SN74AS802 . 0°C to 70°C 

Storage temperature range . —65°Cto150°C 


recommended operating conditions 



SN54AS802 

SN74AS802 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

Vcc Supply voltage 

4.5 5 5.5 

4.5 5 5.5 

V 

V|h High-level input voltage 

2 

2 

V 

V|i_ Low-level input voltage 

0.8 

0.8 

V' 

lOH High-level output current 

-40 

-40 

mA 


—48 t 

mA 

lOL Low-level output current 

40 

40 

mA 


48 t 

mA 

Ta Operating free-air temperature 

-55 125 

0 70 

°C 


t The extended limits apply only if Vqq is maintained between 4,75 V and 5.25 V. 


1 25 
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TYPES SN54AS802, SN74AS802 
TRIPLE 4-INPUT OR/NOR LINE DRIVERS 


electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


PARAMETER 

TEST CONDITIONS 

SN54AS802 

SN74AS802 

UNIT 

MIN TYP^ MAX 

MIN TYPf MAX 

V IK 

Vcc = 4.5 V, l| = -18 mA 

-1.2 

-1.2 

V 

v OH 

VCC = 4.5 V, Iqh = ~~3 mA 

2.4 3.2 

2.4 3.2 

V 

Vqc ~ 4.5 V, Iqh = ~40 mA 

2 

2 

V 

Vcc = 4.75 V, Ioh = —48 mA 


2 

V 

v OL 

Vqc = 4.5 V, 1 QL = 40 mA 

0.25 0.5 

0.25 0.5 

V 

Vcc = 4.75 V, IOL = 48mA 


0.35 0.5 

V 

l| 

Vcc = 5.5 V, V| = 7 V 

100 

100 

PA 

1 1H 

Vcc = 5.5 V, V | = 2.7 V 

20 

20 

PA 

IlL 

Vcc = 5.5 V, V| = 0.4 V 

-0.3 

-0.3 

mA 

l 0 § 

V C c = 5.5 V, V 0 = 2.25 V 

-150 

-150 

mA 

>CC 

VCC = 5.5 V 

20 

20 

mA 


TaII typical values are at VcC = 5 V, T A = 25°C 

§ The output conditions have been chosen to produce a current that closely approximates one-half of the true short-circuit cu rrent, I QS- 


switching characteristics (see note 1) 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

Vcc = 5 V, 

C L = 15 pF, 

Rl = 500 n. 

Ta = 25°C 

Vcc = 4 5 V to 5.5 V, 

C L = 50 pF, 

R L = 500 n, 

T A = MIN to MAX 

UNIT 

'AS802 

SN54AS802 

SN74AS802 

MIN TYP* MAX 

MIN TYP7 MAX 

MIN TYpt MAX 

'PLH 

A, B, C, D 

Y 


3.5 

3.5 

ns 

1PHL 

A, B, C, D 

Y 


4.5 

4.5 

ns 

1PLH 

A, B,C, D 

Z 


4 

4 

ns 

1PHL 

A, B, C, D 

Z 


5 

5 

ns 


T All typical values are at V cc = 5 V, T A = 25 = C. 

NOTE 1: For load circuit and voltage waveforms, see page 1-1 2. 
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TYPES SN54ALS804, SN54AS804A, SN74ALS804, SN74AS804A 

HEX 2-INPUT NAND DRIVERS 

D2661, DECEMBER 1982 


High Capacitive Drive Capability 

'ALS804 Has Typical Delay Time of 3 ns 
(Cl = 50 pF) and Typical Power Dissipation of 
3.4 mW per Gate 

'AS804A Has Typical Delay Time of 1.7 ns 
(Cl = 15 pF) and Typical Power Dissipation of 
Loss than 9 mW per Gate 

Package Options Include Both Plastic and Ceramic 
Chip Carriers in Addition to Plastic and Ceramic 
DIPs 

Dependable Texas Instruments Quality and 
Reliability 


SN54ALS804, SN54AS804A . . . J PACKAGE 
SN74ALS804, SN74AS804A . . . NPACKAGE 
(TOP VIEW) 


iaC 
1BC 
1YC 
2AC 
2B C 
2Y C 
3A C 
3B C 
3Y C 
GND [j 


1 U 2 C 

2 1 ! 


°P 


Vcc 

6B 
6A 
P 6Y 
5B 
5A 
U5Y 
D 4B 
J 4A 
2 4Y 


description 

These devices contain six independent 2-input NAND 
drivers. They perform the boolean function Y = A~B or 
Y = A + B in positive logic. 

The SN54ALS804 and SN54AS804A are characterized 
for operation ever the full military temperature range of 
-55 °C to 1 25 °C. The SN74ALS804 and SN74AS804A 
are characterized for operation from 0°C to 70°C. 

FUNCTION TABLE (each driver) 


INPUTS 

OUTPUT 

Y 

A 

B 

H 

H 

L 

L 

X 

H 

X 

L 

H 


SN54ALS804. SN54AS804A . . . FH PACKAGE 
SN74ALS804, SN74AS804A . . . FN PACKAGE 
(TOP VIEW) 


U 

>- CO < O CQ 
«- r- i- > (O 



>- D >- < CO 
CO H T 

a 


logic symbol 


(i) 


&D> 


( 6 ) 


1Y 

2Y 

3Y 

4Y 

5Y 

6Y 


Pin numbers shown are for J and N packages. 
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TYPES SN54ALS804, SN54AS804A, SN74ALS804, SN74AS804A 

HEX 2-INPUT NAND DRIVERS 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, Vcc .7 V 

Input voltage.7 V 

Operating free-air temperature range: SN54ALS804 . - 55 °C to 1 25 °C 

SN74ALS804 . 0°Cto70°C 

Storage temperature range. -65°Cto150°C 


recommended operating conditions 



SN54ALS804 

SN74ALS804 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

Vcc Supply voltage 

4.5 5 5.5 

4.5 5 5.5 

V 

V||_| High-level input voltage 

2 

2 

V 

V|[_ Low-level input voltage 

0.8 

0.8 

V 

Iqh High-level output current 

- 1 


mA 


-2.6 

lOL Low-level output current 

12 


mA 


HQI 

Ta Operating free-air temperature 


0 70 

°C 



electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


PARAMETER 

TEST CONDITIONS 

SN54ALS804 

SN74ALS804 

UNIT 

MIN TYPt MAX 

MIN TYPt MAX 

V|K 

Vcc = 4.5 V, l| = - 1 8 mA 

-1.5 

- 1.5 

V 

VOH 

Vcc = 4.5 V, Iqh = “1 mA 

2.4 3.3 


V 

Vcc = 4.5 v lOH = -2.6 mA 


2.4 3.2 

VOL 

Vcc = 4.5 V, Iql = 12 mA 

0.25 0.4 

0.25 0.4 

V 

Vcc = 4.5 V 1 oL = 24 mA 


0.35 0.5 

l| 

V C c = 5.5 V, V| = 7 V 

0.1 

0.1 


'IH 

Vcc = 5.5 V, V| = 2.7 V 

20 

20 

pA 

l|L 

V C C = 5.5 V, V| = 0.4 V 

-0.1 

-0.1 


io§ 

V C c = 5.5 V, V 0 = 2.25 V 

-30 -112 

-30 -112 


'CCH 

Vcc = 5.5 V, V[ = 0 V 

0.84 

0.84 

E 

'CCL 

Vcc = 5.5 V, V| = 4.5 V 

7.2 

7.2 

WESEM 


t All typical values are at = 5 V, = 25 °C. 

§The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, Iqs• 


switching characteristics (see note 1) 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

V CC = 4.5 V to 5.5 V, 

C L = 50 pF, 

R L = 500 O, 

T A = MIN to MAX 

UNIT 

SN54ALS804 

SN74ALS804 

MIN TYPt MAX 

MIN TYPt MAX 

tPLH 

A or B 

Y 

3 

3 

ns 

1 PHL 

3 

3 


JAM typical values are at Vqq = 5 V, T^ = 25 °C. 

NOTE 1: For load circuit and voltage waveforms, see page 1-12. 
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TYPES SN54ALS804, SN54AS804A, SN74ALS804, SN74AS804A 
HEX 2-INPUT NAND DRIVERS 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, Vcc .7 V 

Input voltage.7 V 

Operating free-air temperature range: SN54AS804A. -55°Cto125°C 

SN74AS804A .0°Cto70°C 

Storage temperature range. -65°Cto150°C 



recommended operating conditions 



SN54AS804A 

SN74AS804A 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

Vqc Supply voltage 

4,5 5 5.5 

4.5 5 5.5 

V 

V|h High-level input veltage 

2 

2 

V 

V||_ Lew-level input veltage 

0.8 

0.8 

V 

IqH High-level output current 

-40 


mA 


-48 

Iqi_ Low-level output current 

40 


mA 


48 

T A Operating free-air temperature 

-55 125 

0 70 

°C 


electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


PARAMETER 

TEST CONDITIONS 

SN54AS804A 

SN74AS804A 

UNIT 

MIN TYPt MAX 

MIN TYPt MAX 

V|K 

Vcc = 4.5 V, l| = - 18 mA 

- 1.2 

- 1.2 

V 

VOH 

Vcc = 4.5 V, Iqh = - 3 m A 

2.4 3.2 

2,4 3.2 

V 

Vqc = 4.5 V, lOH = -40 mA 

2 


Vcc = 4.5 V lOH = -48 mA 


2 

VOL 

Vcc = 4.5 V, lOL = 40 mA 

0.25 0.5 


V 

Vcc = 4.5 V lOL = 48 mA 


0.35 0.5 

l| 

Vcc = 3.5 V, V| = 7 V 

0.1 

0.1 

mA 

l|H 

V C c = 3.5 V, V| = 2.7 V 

20 

20 

MA 

l|L 

Vcc = 3.5 V, V| = 0.4 V 

-0.05 -0.5 

-0.05 -0.5 

mA 

Iq§ 

Vcc = 3.5 V, V 0 = 2.25 V 

- 135 

- 135 

mA 

'CCH 

V C c = 5.5 V, V| = 0 V 

2.5 4 

2.5 4 

mA 

'CCL 

Vcc = 5.5 V, V| = 4.5 V 

16 27 

16 27 

mA 


t All typical values are at Vcc = 5 V, T^ - 25°C. 

§The output conditions have been, chosen to produce a current that closely approximates one half of the true short-circuit output current, Iqs- 


switching characteristics (see note 1) 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

V CC = 5 V, 

Cl = 15 pF, 

R L = 500 Q, 

T A = 25 °C 

Vcc = 4 -5 v to 5.5 V, 

C L = 50 pF, 

R l = 500 2, 

T A = MIN to MAX 

UNIT 

'AS804A 

SN54AS804A SN74AS804A 

TYPt 

MIN MAX 

MIN MAX 

tPLH 

A or B 

Y 

1.7 

1 4.5 

1 3.5 

ns 

tPHL 

1.6 

1 4.5 

1 3.5 


t All typical values are at Vcc = 5 V, T^ = 25 °C. 

NOTE 1: For load circuit and voltage waveforms, see page 1-12. 
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TYPES SN54ALS805, SN54AS805A, SN74ALS805, SN74AS805A 

HEX 2-INPUT NOR DRIVERS 

D2661, DECEMBER 1982 


High Capacitive Drive Capability 

'ALS805 Has Typical Delay Time of 3.5 ns 
(Cl = 50 pF) and Typical Power Dissipation of 
4.2 mW per Gate 

'AS805A Has Typical Delay Time of 1.7 ns 
(Cl =15 pF) and Typical Power Dissipation of 
12 mW per Gate 

Package Options Include Both Plastic and Ceramic 
Chip Carriers in Addition to Plastic and Ceramic 
DIPs 

Dependable Texas Instruments Quality and 
Reliability 


SN54ALS805, SN54AS805A . . . J PACKAGE 
SN74ALS805, SN74AS805A . . . NPACKAGE 
(TOP VIEW) 


1 A C 1 
IB E 2 
1 Y C 3 
2A C4 
2B Q 5 
2Y £6 
3A £ 7 
3B £ 8 
3Y £g 
GND £ io 


02 

19 

18 

17 

16 

15, 

14 

13 

12 

11 


°D 


Vcc 

I! 6B 
2 6A 

2 6Y 
2 5B 
U 5A 
H5Y 
]4B 
2 4A 
]4Y 


■wrr 


description 

These devices contain six independent 2-input NOR 
drivers. They perform the boolean function Y = A + B or 
Y = A B in positive logic. 

The SN54ALS805 and SN54AS805A are characterized 
for operation over the full military temperature range of 
-55 °C to 1 25 °C. The SN74ALS805 and SN74AS805A 
are characterized for operation from 0°C to 70 °C. 

FUNCTION TABLE (each driver) 


INPUTS 

OUTPUT 

Y 

A 

B 

H 

X 

L 

X 

H 

L 

L 

L 

H 


SN54ALS805. SN54AS805A . . . FH PACKAGE 
SN74ALS805, SN74AS805A . . . FN PACKAGE 
(TOP VIEW) 


O 

>- CQ < O CO 
«- t- > CD 



logic symbol 


( 2 ) 


(4) 


( 5 ) 


(7) 


( 8 ) 


( 12 ) 


( 13 ) 


( 15 ) 


>10 



( 6 ) , 


( 9 ) 

^ (111 


(141 


( 17 ) 


Pin numbers shown are for J and N packages. 
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TYPES SN54ALS805, SN54AS885A, SN74ALS805, SN74AS805A 
HEX 2-INPUT NOR DRIVERS 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, Vcc .7 V 

Input voltage.7 V 

Operating free-air temperature range: SN54ALS805 . -55°Cto125°C 

SN74ALS805 . 0°Cto70°C 

Storage temperature range. - 65 °C to 1 50 °C 



recommended operating conditions 



SN54ALS805 

SN74ALS805 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

Vcc Supply voltage 

4.5 5 5.5 

4.5 5 5.5 

V 

V||-| High-level input voltage 

2 

2 

V 

V|l Low-level input voltage 

0.8 

0.8 

V 

Iqh High-level output current 

-1 


mA 


-2.6 

lOL Low-level output current 

12 


mA 


24 

Ta Operating free-air temperature 

-55 125 

0 70 

°C 


electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


PARAMETER 

TEST CONDITIONS 

SN54ALS805 

SN74ALS805 

UNIT 

MIN TYPt MAX 

MIN TYPt MAX 

V| K 

V C C = 4.5 V, l| = -18 mA 

-1.5 

-1.5 

V 

v OH 

Vqc = 4.5 V, lOH = —1 mA 

2.4 3.3 


V 

VCC = 4.5 V Iqh = -2.6 mA 


2.4 3.2 

v OL 

V C c = 4.5 V, Iql = 12 mA 

0.25 0.4 

0.25 0.4 

V 

Vcc = 4.5 v loL = 24 mA 


0.35 0.5 

l| 

V C c = 5.5 V, V| = 7 V 

0.1 

0.1 

mA 

l|H 

V C c = 5.5 V, V| = 2.7 V 

20 

20 

pA 

IlL 

V C c = 5 5 v - v l = 0.4 V 

-0.1 

-0.1 

mA 

io§ 

V C c = 5.5 V, V 0 = 2.25 V 

-30 -112 

-30 -112 

mA 

'CCH 

V C c = 5 5 v - V| = 0 V 

1.7 

1.7 

mA 

'CCL 

Vcc = 5.5 V, V| = 4.5 V 

8.4 

8.4 

mA 


t All typical values are at V^c = 5 V, = 25 °C. 

§The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, Iqs- 


switching characteristics (see note 1) 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

Vcc = 4.5 V to 5.5 V, 

Cl = 50 pF, 

RL = 500 Q, 

Ta = MIN to MAX 

UNIT 

SN54ALS805 

SN74ALS805 

MIN TYPt MAX 

MIN TYPt MAX 

tPLH 

A or B 

Y 

3.4 

3.4 

ns 

tPHL 

3.5 

3.5 


t All typical values are at Vqq = 5 V, = 25 °C. 

NOTE 1: For load circuit and voltage waveforms, see page 1-12. 
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TYPES SN54ALS805, SN54AS805A, SN74ALS805, SN74AS805A 

HEX 2-INPUT NOR DRIVERS 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, Vcc .7 V 

Input voltage.7 V 

Operating free-air temperature range: SN54AS805A. -55°Cto125°C 

SN74AS805A .0°Cto70°C 

Storage temperature range. -65°Cto150°C 


recommended operating conditions 



SN54AS805A 

SN74AS805A 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

Vcc Supply voltage 

4.5 5 5.5 

4.5 5 5.5 

V 

V|(-| High-level input voltage 

2 

2 

V 

V|[_ Low-level input voltage 

0.8 

0.8 

V 

Iqh High-level output current 

-40 


mA 


-48 

lOL Low-level output current 

40 


mA 


48 

Ta Operating free-air temperature 

-55 125 

0 70 

°C 


electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


PARAMETER 

TEST CONDITIONS 

SN54AS805A 

SN74AS805A 

UNIT 

MIN TYPt MAX 

MIN TYPt MAX 

V|K 

Vcc = 4.5 V, i| = - 1 8 mA 

-1.2 

-1.2 

V 

v OH 

Vcc = 4.5 V, Iqh = -3 mA 

2.4 3.2 

2.4 3.2 

V 

Vcc = 4.5 V, Iqh = -40 mA 

2 


Vcc = 4.5 V Iqh = -48 mA 


2 

VOL 

Vqc = 4.5 V, Iql — 40 mA 

0.25 0.5 


V 

Vcc = 4.5 V Iql = 48 mA 


0.35 0.5 

l| 

Vcc = 5.5 V, V| = 7 V 

0.1 

0.1 

mA 

'IH 

V C c = 5.5 V, V| = 2.7 V 

20 

20 

pA 

'IL 

V C c = 5.5 V, V| = 0.4 V 

-0.05 -0.5 

-0.05 -0.5 

mA 

io§ 

V C c = 5.5 V, Vq = 2.25 V 

-135 

-135 

mA 

'CCH 

V C c = 5.5 V, V| = 0 V 

5 9 

5 9 

mA 

'CCL 

V C C = 5.5 V, V| = 4.5 V 

18 32 

18 32 

mA 


tAII typical values are at Vqq - 5 V, T/\ = 25 °C. 

§The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, Iqs- 


switching characteristics (see note 1) 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

Vcc = 5 V, 

C L = 15 pF, 

R L = 500 Q, 

T A = 25 °C 

Vcc = 4.5 V to 5.5 V, 

Cl = 50 pF, 

R L = 500 Q, 

Ta = MIN to MAX 

UNIT 

'AS805A 

SN54AS805A 

SN74AS805A 

TYPt 

MIN MAX 

MIN MAX 

tPLH 

A or B 

Y 

1.7 

1 4.5 

1 4 

ns 

*PHL 

1.6 

1 4.5 

1 4 


t All typical values are at Vqq = 5 V,T/\ = 25 °C. 

NOTE 1: For load circuit and voltage waveforms, see page 1-12. 


Texas Instruments 

I NCOR PORATED 

POST OFFICE BOX 225012 • DALLAS, TEXAS 75265 


2-379 












o 


o 


TYPES SN54ALS808, SN54AS808A, SN74ALS808, SN74AS808A 

HEX 2-INPUT AND DRIVERS 

D2661. DECEMBER IRB? 


High Capacitive Drive Capability 

'ALS808 Has Typical Delay Time of 4.3 ns 
(Cl = 50 pF) and Typical Power Dissipation of 
4.5 mW per Gate 

'AS808A Has Typical Delay Time of 2.5 ns 
(Cl = 15 pF) and Typical Power Dissipation of 
Less than 13 mW per Gate 

Package Options Include Both Plastic and Ceramic 
Chip Carriers in Addition to Plastic and Ceramic 
DIPS 

Dependable Texas Instruments Quality and 
Reliability 


SN54ALS808, SN54AS808A . . . J PACKAGE 
SN74ALS808, SN74AS808A . . . N PACKAGE 
(TOP VIEW) 


1 

U20 

2 

19 

3 

18 

4 

17 

5 

16 

6 

15 

7 

14 

8 

13 

9 

12 

10 

11 


description 

These devices contain six independent 2-input AND 
drive rs. T hey perform the boolean function Y = A B or 
Y = A + B in positive logic. 

The SN54ALS808 and SN54AS808A are characterized 
for operation over the full military temperature range of 
-55 °C to 1 25 °C. The SN74ALS808 and SN74AS808A 
are characterized for operation from 0°C to 70 °C. 

FUNCTION TABLE (each driver) 


INPUTS 

OUTPUT 

Y 

A 

B 

H 

H 

H 

L 

X 

L 

X 

L 

L 


SN54ALS808. SN54AS808A . . . FH PACKAGE 
SN74ALS808, SN74AS808A . . . FN PACKAGE 
(TOP VIEW) 


O 

>• id < u m 
«- *- > to 



CD 


logic symbol 


(i) 


( 2 ) 


(4) 


(5) 


(7) 


( 8 ) 


( 12 ) 


(13) 


(15) 


(16) 


(18) 


(19) 


&t> 


(3) 


( 6 ) 

(9) 

( 11 ) 

(14) 

(17) 


1Y 

2Y 

3Y 

4Y 

5Y 

6Y 


Pin numbers shown are for J and N packages. 


Copyright © 1982 by Texas Instruments Incorporated 

Texas Instruments 


2-380 


INCORPORATED 

POST OFFICE BOX 225012 • DALLAS, TEXAS 75265 





TYPES SN54ALS8Q8, SN54AS808A, SN74ALS808, SN74AS808A 

HEX 2-INPUT AND DRIVERS 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, Vcc ..7 V 

Input voltage.7 V 

Operating free-air temperature range: SN54ALS808 . -55°Cto125°C 

SN74ALS808 . 0°Cto70°C 

Storage temperature range. - 65 °C to 1 50 °C 


recommended operating conditions 



SN54ALS808 

SN74ALS808 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

Vcc Supply voltage 

4.5 5 5.5 

4.5 5 5.5 

V 

V|H High-level input voltage 

2 

2 

V 

V|L Low-level input voltage 

0.8 

0.8 

V 

'OH High-level output current 

- 1 


mA 


-2.6 

Iql Low-level output current 

12 


mA 


24 

T A Operating free-air temperature 

-55 125 

0 70 

°C 


electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


PARAMETER 

TEST CONDITIONS 

SN54ALS808 

SN74ALSS08 

UNIT 

MIN TYPt MAX 

MIN TYPt MAX 

V IK 

V CC = 4.5 V, l| = -18 mA 

-1.5 

- 1.5 

V 

v OH 

Vqc = 4.5 V, lOH = _ f mA 

2.4 3.3 


V 

^CC = 4.5 V Iqh = -2.6 mA 


2.4 3.2 

v OL 

N/qc “ 4.5 V, Iql — 12 mA 

0.25 0.4 

0.25 0.4 

V 

Vcc = 4-5 v Iol = 24 mA 


0.35 0.5 

'I 

V c c = 5.5 V, V| = 7 V 

0.1 

0.1 

mA 

hH 

V CC = 5.5 V, V| = 2.7 V 

20 

20 

PA 

'IL 

Vcc = 5.5 V, V| = 0,4 V 

-0.1 

-0.1 

mA 

io § 

V C C = 5.5 V, V 0 = 2.25 V 

-30 -112 

-30 -112 

mA 

'CCH 

V C c = 5.5 V, V| = 4.5 V 

3.0 

3.0 

mA 

'CCL 

V C c = 5.5 V, V| = 0 V 

7.8 

7.8 

mA 


t All typical values are at Vcc = 5 V, = 25 °C. 

§The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, Iqs- 


switching characteristics (see note 1) 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

Vcc = 4.5 V to 5.5 V, 

C L = 50 pF, 

R L = 500 Q, 

T a = MIN to MAX 

UNIT 

SN54ALS808 

SN74ALS808 

MIN TYPt MAX 

MIN TYPt MAX 

tpLH 

A or B 

Y 

4 

4 

ns 

*PHL 

4.5 

4.5 


4 All typical values are at Vcc = 5 V, T/\ = 25°C. 

NOTE 1: For load circuit and voltage waveforms, see page 1-12. 
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TYPES SN54ALS808, SN54AS808A, SN74ALS808, SN74AS808A 
HEX 2-INPUT AND DRIVERS 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, Vcc .7 V 

Input voltage...7 V 

Operating free-air temperature range: SN54AS808A. - 55 °C to 1 25 °C 

SN74AS808A .0 °C to 70 °C 

Storage temperature range. -65°Cto150°C 


recommended operating conditions 



SN54AS808A 

SN74AS808A 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

Vcc Supply voltage 

4.5 5 5.5 

4.5 5 5.5 

V 

V|(_( High-level input voltage 

2 

2 

V 

V|[_ Low-level input voltage 

0.8 

0.8 

V 

Iqh High-level output current 

-40 


mA 


-48 

lOL Low-level output current 

40 


mA 


48 

T A Operating free-air temperature 

-55 125 

0 70 

°C 


electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


PARAMETER 

TEST CONDITIONS 

SN54AS808A 

SN74AS808A 

UNIT 

MIN TYPt MAX 

MIN TYPt MAX 

V|K 

Vcc = 4.5 l| = — 1 8 mA 

-1.2 

-1.2 

V 

v OH 

Vcc = 4.5 V, Iqh = -3 mA 

2.4 3.2 

2.4 3.2 

V 

Vcc = 4.5 v < IQH = _ 40 mA 

2 


Vcc = 4.5 V IqH = -48 mA 


2 

v OL 

Vcc = 4.5 V, lOL = 40 mA 

0.25 0.5 


V 

Vcc = 4.5 lOL = 48 mA 


0.35 0.5 

l| 

V C C = 5.5 V, V| = 7 V 

0.1 

0.1 

mA 

l|H 

Vcc = 5.5 V, V| = 2.7 V 

20 

20 

pA 

l|L 

Vcc = 5.5 V, V| = 0.4 V 

-0.05 -0.5 

-0.05 -0.5 

mA 

lO® 

Vcc = 5.5 V, Vo = 2.25 V 

- 135 

- 135 

mA 

ICCH 

Vcc = 5.5 V, V| = 4.5 V 

6.5 11 

6.5 1 1 

mA 

'CCL 

Vcc = 5.5 V, V| = 0 V 

19 32 

19 32 

mA 


$ All typical values are at Vqq = 5 V, = 25 °C. 

§The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, Iqs- 


switching characteristics (see note 1) 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

Vcc = 5 V, 

Cl = 15 pF, 

R l = 500 £2, 

T A = 25 °C 

Vcc = 4 -5 v to 5.5 V, 

Cl = 50 pF, 

R L = 500 £2, 

T a = MIN to MAX 

UNIT 

'AS808A 

SN54AS808A 

SN74AS808A 

TYPt 

MIN MAX 

MIN MAX 

l PLH 

A or B 

Y 

2.5 

1 6 

1 5 

ns 

tPHL 

2.4 

1 6 

1 5 


tAll typical values are at Vqq = 5 V, T/\ = 25 °C. 

NOTE 1: For load circuit and voltage waveforms, see page 1-12. 
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TYPES SN54ALS832, SN54AS832A, SN74ALS832, SN74AS832A 

HEX 2-INPUT OR DRIVERS 


( O High Capacitive Drive Capability 

O 'ALS832 Has Typical Delay Time of 4 ns 

(Cl = 50 pF) and Typical Power Dissipation of 
5.3 mW per Gate 

o 'AS832A Has Typical Delay Time of 2.5 ns 
(Cl = 15 pF) and Typical Power Dissipation of 
Less than 17 mW per Gate 

• Package Options Include Both Plastic and Ceramic 
Chip Carriers in Addition to Plastic and Ceramic 
DIPs 

• Dependable Texas Instruments Quality and 
Reliability 

description 

These devices contain six independent 2-input O R dri vers. They 
perform the boolean function Y = A + BorY = A-B in positive 
logic. 

The SN54ALS832 and SN54AS832A are characterized for 
operation over the full military temperature range of - 55 °C to 
125 °C. The SN74ALS832 and SN74AS832A are characteriz¬ 
ed for operation from 0°C to 70 °C. 


FUNCTION TABLE (each driver) 


D2661, DECEMBER 1982 

SN54ALS832, SN54AS832A . . . J PACKAGE 
SN74ALS832, SN74AS832A . . . NPACKAGE 
(TOP VIEW) 


1 A C 

7T 

J20 

H vcc 

ib c 

2 

19 

II 6B 

1Y □ 

3 

18 

□ 6A 

2 A r 

4 

17 

U 6Y 

2B □ 

5 

16 

D 5B 

2Y C 

6 

15 

J 5A 

3A C 

7 

14 

: by 

3B C 

8 

13 

□ 4B 

3Y L 

9 

12 

5 4A 

GND L 

10 

11 

□ 4Y 


| INPUTS 

OUTPUT 

A 

B 

Y 

H 

X 

H 

X 

H 

H 

L 

L 

L 


SN54ALS832, SN54AS832A . . 
SN74ALS832. SN74AS832A . . 

(TOP VIEW) 

O 

>- m < u m 

«- *— «- > CD 

/-CIUZJIZJllDCJ' 

[ 3 2 1 20 19 


FH PACKAGE 
FN PACKAGE 


9 10111213 

>- Q >- < CO 

co z it "t 
CD 


logic symbol 



Pin numbers shown are for J and N packages. 
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TYPES SN54ALS832, SN54AS832A, SN74ALS832, SN74AS832A 
HEX 2-INPUT OR DRIVERS 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, Vcc .7 V 

Input voltage.7 V 

Operating free-air temperature range: SN54ALS832 . -55°Cto125°C 

SN74ALS832 . 0°Cto70°C 

Storage temperature range. -65°Cto150°C 



recommended operating conditions 



SN54ALS832 

SN74ALS832 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

Vcc Supply voltage 

4.5 5 5.5 

4.5 5 5.5 

V 

V|n High-level input voltage 

2 

2 

V 

V|l Low-level input voltage 

0.8 

0.8 

V 

lOH High-level output current 

- 1 


mA 


-2.6 

lOL Low-level output current 

12 


mA 


24 

Ta Operating free-air temperature 

-55 125 

0 70 

°C 


electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


PARAMETER 

TEST CONDITIONS 

SN54ALS832 

SN74ALS832 

UNIT 

MIN TYPt MAX 

MIN TYPt MAX 

V|K 

Vcc = 4.5 V, l| = - 1 8 mA 

-1.5 

-1.5 

V 

v OH 

Vcc = 4.5 V, Iqh = ~ 1 mA 

2.4 3.3 


V 

VcC = 4 -5 v Ioh = -2.6 mA 


2.4 3.2 

v OL 

Vqc = 4.5 V, Iql = 12 mA 

0.25 0.4 

0.25 0.4 

V 

VcC = 4 -5 V l 0L = 24 mA 


0.35 0.5 

l| 

V C C = 5.5 V, V| = 7 V 

0.1 

0.1 

mA 

IlH 

V C c = 5.5 V, V| = 2.7 V 

20 

20 

pA 

l|L 

V CC = 5.5 V, V, = 0.4 V 

-0.1 

-0.1 

mA 

l 0 § 

V C c = 5.5 V, Vq = 2.25 V 

-30 -112 

-30 -112 

mA 

'CCH 

V C C = 5.5 V, V| = 4.5 V 

4.2 

4.2 

mA 

'CCL 

V C c = 5.5 V, V| = 0 V 

8.4 

8.4 

mA 


*AI! typical values are at Vcc = 5 V, = 25 °C. 

§The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, Iqs- 


switching characteristics (see note 1) 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

Vcc = 4.5 V to 5.5 V, 

Cl = 50 pF, 

Rl = 500 0, 

Ta = MIN to MAX 

UNIT 

SN54ALS832 

SN74ALS832 

MIN TYPt MAX 

MIN TYPt MAX 

tPLH 

A or B 

Y 

3 

3 

ns 

tPHL 

5 

5 


tAll typical values are at Vcc = 5 V, T^ = 25 °C. 

NOTE 1: For load circuit and voltage waveforms, see page 1-12. 
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TYPES SN54ALS832, SN54AS832A, SN74ALS832, SN74AS832A 

HEX 2-INPUT OR DRIVERS 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, Vcc .7 V 

Input voltage.7 V 

Operating free-air temperature range: SN54AS832A. -55°Cto125°C 

SN74AS832A .0°Cto70°C 

Storage temperature range. -65°Cto150°C 


recommended operating conditions 



SN54AS832A 

SN74AS832A 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

Vcc Supply voltage 

4.5 5 5.5 

4.5 5 5.5 

V 

V(|_| High-level input voltage 

2 

2 

V 

V|l Low-level input voltage 

0.8 

0.8 

V 

lOH High-level output current 

-40 


mA 


-48 

lOL Low-level output current 

40 


mA 


48 

T A Operating free-air temperature 

-55 125 

o 

-sj 

o 

°C 


electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


PARAMETER 

TEST CONDITIONS 

SN54AS832A 

SN74AS832A 

UNIT 

MIN TYPt MAX 

MIN TYPt MAX 

V|K 

Vcc = 4.5 V, l| = - 1 8 mA 

-1.2 

-1.2 

V 

V 0H 

Vcc = 4.5 V, lOH = -3 mA 

2.4 3.2 

2.4 3.2 

V 

Vcc = 4.5 V, lOH = -40 mA 

2 


Vcc = 4.5 V Ioh = -48 mA 


2 

V 0L 

Vcc = 4.5 V, Iol = 40 mA 

0.25 0.5 


V 

Vcc = 4.5 V Iol = 48 mA 


0.35 0.5 

l| 

V C c = 5.5 V, V| = 7 V 

0.1 

0.1 

mA 

IlH 

V C c = 5.5 V, V| = 2.7 V 

20 

20 

pA 

'IL 

Vcc = 5.5 V, V, = 0.4 V 

-0.05 -0.5 

-0.05 -0.5 

mA 

l 0 § 

V CC = 5.5 V, V 0 = 2.25 V 

-135 

-135 

mA 

'CCH 

V cc = 5.5 V, V| = 4.5 V 

9 15 

9 15 

mA 

'CCL 

V C c = 5.5 V, V| = 0 V 

22 36 

22 36 

mA 


t All typical values are at Vqq = 5 V, = 25 °C. 

§The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, lg$. 


switching characteristics (see note 1) 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

Vcc = 5 V, 

C L = 15 pF, 

R L = 500 Q, 

T A = 25 °C 
'AS832A 

TYPt 

Vcc = 4.5 V to 5.5 V, 

C L = 50 pF, 

RL = 500 Q, 

T a = MIN to MAX 

UNIT 

SN54AS832A 

SN74AS832A 

MIN MAX 

MIN MAX 

tPLH 

A or B 

Y 

2.5 

1 7 

1 5.5 

ns 

tPHL 

2.4 

1 6.5 

1 5.5 


t All typical values are at Vcc = 5 V, T/\ = 25°C. 

NOTE 1: For load circuit and voltage waveforms, see page 1-12. 
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TYPES SN54ALS857, SN54AS857, SN74ALS857, SN74AS857 
HEX 2-T0-1 UNIVERSAL MULTIPLEXERS 

D2661, DECEMBER 1982 


Selects True or Complementary Data 

Performs AND/NAND (masking) of A or B Operand 


SN54ALS857, SN54AS857 . . . JT PACKAGE 
SN74ALS857, SN74AS857 ... NT PACKAGE 
(TOP VIEW) 


Cascadable to Expand Number of Operands 

Detects Zeros on A or B Operands 

3-State Outputs Interface Directly with System Bus 

Included Among the Package Options Are 24-Pin, 
300-Mil-Wide DIPs and Both 28-Pin Plastic and 
Ceramic Chip Carriers 

Dependable Texas Instruments Quality and Reliability 


so y 
1A P 
IB 

1Y P 

2A P 
2B 

2Yp 

3A 

3B 

3YC 
OPER = 0 P 
GND p 


T7 i 

23p 
p3 22U 


P 6 19Q 

18p 

□ 8 

P9 16p 

15p 


y vcc 

SI 
6A 
□ 6B 

P 6Y 

5A 
5B 
P 5Y 
4A 
4B 

B 4Y 
COMP 


description 


The 'ALS857 and 'AS857 ars hextuple 2-line to 1-line 
multiplexers with three-state outputs, The devices can provide 


SN54ALS857, SN54AS857 . . . FH PACKAGE 
SN74ALS857. SN74AS857 . . . FN PACKAGE 


either true (COMP low) or inverted (COMP high) data at the V 
outputs. In addition, the 'ALS857 and 'AS857 perform the 


logical AND function (A-B) and the clear function as well. The 


four modes of operation are: 


Select A data Inputs, ’ ” 
Select B data inputs, 

AND A inputs with B inputs. 
Clear 


For chip carrier Information 
contact factory 


In either of the first two modes, 0PER = 0 is high if all the 
selected A or B inputs are low. 

The six Y outputs and the OPER = 0 output are all three-state and 
rated at 12 mA and 24 mA Iol for the SN54ALS857 and 
SN74ALS857, respectively, and at 32 mA and 48 mA Iol for 
the SN54AS857 and SN74AS857, respectively. All outputs can 
be placed into the high-impedance state by applying a high level 
to the COMP, SO, and SI inputs simultaneously. The complete 
function table is shown below. 

The SN54ALS857 and SN54AS857 are characterized for opera¬ 
tion over the full military temperature range of -55°C to 
125°C. The SN74ALS857 and SN74AS857 are characterized 
for operation from 0°C to 70 °C. 


FUNCTION TABLE 


COMP 

SI 

SO 

Y OUTPUTS 

OPER = ZERO 

L 

L 

L 

A 

H = all A inputs L 

L 

L 

H 

B 

H = all B inputs L 

L 

H 

L 

AB 

Z 

L 

H 

H 

L 

L 

H 

L 

L 

A 

H = all A inputs L 

H 

L 

H 

¥ 

H = all B inputs L 

H 

H 

L 

a¥ 

Z 

H 

H 

H 

z 

Z 


logic symbol 


-Q 


o\ r o 

'/ 3 

N4 

45 

46 

3 1 <J>E 

;>" r 

0 MUX 

O 

4,5 V 

& 

2 












>1 

o 

>3 6V 


Pin numbers shown are for JT and NT packages. 
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TYPES SN54ALS857, SN54AS857, SN74ALS857, SN74AS857 
HEX 2-T0-1 UNIVERSAL MULTIPLEXERS 


'ALS857 logic diagram (positive logic) 
























TYPES SN54ALS857, SN54AS857, SN74ALS857, SN74AS857 
HEX 2-T0-1 UNIVERSAL MULTIPLEXERS 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, Vcc .7 V 

Input voltage.7 V 

Voltage applied to a disabled 3-state output.5.5 V 

Operating free-air temperature range: SN54ALS857 . -55°Cto125°C 

SN74ALS857 . 0°Cto70°C 

Storage temperature range. -65°Cto150°C 


recommended operating conditions 



SN54ALS857 

SN74ALS857 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

Vcc Supply voltage 

4.5 5 5.5 

4.5 5 5.5 

V 

V|H High-level input voltage 

2 

2 

V 

V|L Low-level input voltage 

0.8 

0.8 

V 

lOH High-level output current 

-1 


mA 


-2.6 

lOL Low-level output current 

12 


mA 


-24 

T/\ Operating free-air temperature 

-55 125 

0 70 

°C 



electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


PARAMETER 

TEST CONDITIONS 

SN54ALS857 

SN74ALS857 

UNIT 

MIN TYPt MAX 

MIN TYPt MAX 

V|K 

Vcc = 4.5 V, l| = - 18 mA 

-1.5 

-1.5 

V 

VOH 

Vcc = 4.5 V, Iqh = - 1 mA 

2.4 3.3 


V 

Vcc = 4.5 V lOH = -2.6 mA 


2.4 3.2 

VOL 

Vcc = 4.5 V, lOL = 12 mA 

0.25 0.4 

0.25 0.4 

V 

V C c = 4.5 V Iql = 24 mA 


0.35 0.5 

lOZH 

V C c = 5.5 V, V 0 = 2.7 V 

20 

20 

pA 

'OZL 

V C c = 5.5 V, V 0 = 0,4 V 

-20 

-20 

pA 

'I 

V C c = 5.5 V, V| = 7 V 

0.1 

0.1 

mA 

'IH 

V C c = 5.5 V, V| = 2.7 V 

20 

20 

pA 

'IL 

V C c = 5.5 V, V| = 0.4 V 

-0.1 

-0.1 

mA 

io s 

V C C = 5.5 V, Vo = 2.25 V 

1 

<J1 

1 

'*-4 

O 

-15 -70 

mA 

'cc 

V C C = 5.5 V, 

See Note 1 

Outputs high 

1 1 24 

1 1 24 

mA 

Outputs low 

16 33 

16 33 

Outputs disabled 

CO 

CO 

CO 

18 36 


$AII typical values are at Vqq = 5 V, T/\ = 25°C. 

§The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, Iqs- 
NOTE 1: Icc is measured with all possible inputs grounded while achieving the stated output conditions. 
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TYPES SN54ALS857, SN54AS857, SN74ALS857, SN74AS857 
HEX 2-T0-1 UNIVERSAL MULTIPLEXERS 


switching characteristics (see note 1) 


TO 

(OUTPUT) 


v cc = 4.5 V to 5.5 V. 
C L = 50 pF, 

R1 = 500 Q, 

R2 = 500 Q, 

T A = MIN to MAX 


SN54ALS857 SN74ALS857 


A or B 

(COMP high) 


A or B 
(COMP low) 


SO or SI 


COMP 


A or B 


SO or SI 


V 

(Inverting) 


(Noninverting) 


OPER = 0 


OPER =0 


2 

29 

8 

27 

6 

27 

6 

24 

11 

34 

6 

28 

3 

23 

9 

30 


'pd = *PLH or 'PHI 
*en = <PZH ° r 'PZL 
'dis = 'PHZ or 'PLZ 

NOTE 1: For load circuit and voltage waveforms, see page 1-12. 
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TYPES SN54ALS857, SN54AS857, SN74ALS857, SN74AS857 
HEX 2-T0-1 UNIVERSAL MULTIPLEXERS 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, Vcc .7 V 

Input voltage.7 V 

Voltage applied to a disabled 3-state output.5.5 V 

Operating free-air temperature range: SN54AS857 . -55 °Cto125°C 

SN74AS857 . 0°Cto 70°C 

Storage temperature range. -65°Cto150°C 


recommended operating conditions 



SN54AS857 

SN74AS857 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

Vcc Supply voltage 

4.5 5 5.5 

4.5 5 5.5 

V 

V|h High-level input voltage 

2 

2 

V 

V|l Low-level input voltage 

0.8 

0.8 

V 

lOH High-level output current 

V Outputs 

- 12 

-12 

mA 


— 1 5 T 

OPER =0 

-2 

-2 

Iql Low-level output current 

V Outputs 

32 

32 

mA 


481 

OPER =0 

20 

20 

T/\ Operating free-air temperature 

-55 125 

0 70 

°C 


tThe extended limits apply only if Vcc is maintained between 4.75 V and 5.25 V. 


electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


PARAMETER 

TEST CONDITIONS 

SN54AS857 

SN74AS857 

UNIT 

MIN TYPt MAX 

MIN TYPt MAX 

V|K 

Vcc = 4.5 V, l| = - 1 8 mA 

-1.2 

-1.2 

V 

v OH 

Y Outputs 

Vcc = 4.5 V, lOH = -12 mA 

2.4 3.2 

2.4 3.2 

V 

Vcc = 4.75 V, Ioh = "15 mA 


2.4 3.3 

OPER = 0 

Vcc = 4.5 V, lOH = -2 mA 

2.5 3.4 

2.5 3.4 

V CC = 4.75, lOH = “2 mA 


2.7 3.4 

v OL 

Y Outputs 

Vcc = 4.5 V, Iol = 32 mA 

0.35 0.5 

0.35 0.5 

V 

Vcc = 4.75 V, Iol = 48 mA 


0.35 0.5 

OPER = 0 

Vcc = 4.5 V, lOL = 20 mA 

0.25 0.5 

0.25 0.5 

'OZH 

Vcc = 5.5 V, V 0 = 2.7 V 

50 

50 

pA 

'OZL 

Vcc = 5.5 V, V 0 = 0.4 V 

-50 

-50 

pA 

'I 

Vcc = 5.5 V, V| = 7 V 

0.1 

0.1 

mA 

'IH 

V C c = 5.5 V, V| = 2.7 V 

20 

20 

pA 

'IL 

V C c = 5.5 V, V| = 0.4 V 

-2 

-2 

mA 

'0§ 

Vcc = 5.5 V, Vo = 2.25 V 

-30 -112 

-30 -112 

mA 

'cc 

V C c = 5.5 V, 

See Note 1 

Outputs high 



mA 

Outputs low 



Outputs disabled 




t All typical values are at Vcc = 5 V, Ta = 25 °C. 

§The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, Iqs- 
NOTE 1: Iceis measured with all possible inputs grounded while achieving the stated output conditions. 

Additional information on these products can be obtained from the factory as it becomes available. 
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TYPES SN54ALS857, SN54AS857, SN74ALS857, SN74AS857 
HEX 2-T0-1 UNIVERSAL MULTIPLEXERS 


switching characteristics (see note 1) 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

Vcc = A.5 V to 5.5 V, 

C L = 50 pF, 

R1 = 500 Q, 

R2 = 500 Q, 

T a = MIN to MAX 

UNIT 

SN54AS857 

SN74AS857 

MIN TYPt MAX 

MIN TYPt MAX 

tpd 

A or B 

(COMP high) 

Y 

(Inverting) 

5.5 

5.5 

ns 

tpd 

A or B 

(COMP low) 

Y 

(Noninverting) 

4.5 

4.5 

ns 

tpd 

SO or SI 

Y 

7 

7 

ns 

tpd 

COMP 

Y 

7 

7 

tpd 

A or B 

OPER = 0 

7 

7 

tpd 

SO or SI 

OPER = 0 

7.5 

7.5 

ten 

SO or SI 

Y 

5 

5 

ns 

tdis 

4.5 

4.5 

ten 

COMP 

Y 

5 

5 

ns 

tdis 

5 

5 

ten 

SO 

0PER = 0 

9 

9 

ns 

tdis 

8 

8 

ten 

SI 

OPER = 0 

9 

9 

ns 

l dis 

7 

7 

ten 

COMP 

OPER = 0 

9 

9 

ns 

l dis 

8 

8 


tpd = *PLH or ‘PHI 
*en = l PZH ° r tPZL 
t dis = *PHZ or <PLZ 

tAII typical values are at Vqq - 5 V, T& = 25 °C. 

NOTE 1: For load circuit and voltage waveforms, see page 1-12. 
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TYPES SN54AS866, SN74AS866 
8-BIT MAGNITUDE COMPARATORS 

D2661, DECEMBER 1982 


SN54AS866 . . . JD PACKAGE 
SN74AS866 . . . NPACKAGE 
(TOP VIEW) 



QLE 

c 

1 

U28 

o Included among the Package Options Are 

L/A 

c 

2 

27 

28-Pin DIPs and Both Plastic and Ceramic 

P<Qin 

c 

3 

26 

Chip Carriers 

P>Qin 

: 

4 

25 

o Input and Output Latches with Active-High 

Enables 

Q7 

Q6 

c 

L 

5 

6 

24 

23 


Q5 

C 

7 

22 

o Fast Compare to Zero 

Q4 

C 

8 

21 

o Arithmetic and Logical Comparison 

Q3 

: 

9 

20 

Q2 

c 

10 

19 

o Open-Collector P = Q Output 

Q1 


11 

18 

O Dependable Texas Instruments Quality and 

Q0 

c 

12 

17 

Reliability 

P=Qout 

c 

13 

16 


GND 

c 

14 

15 


U v cc 

1 CLRQ 
3 PLE 

3 ” 

1] P6 
JP5 



description 

These Advanced Schottky devices are capable of 
performing high-speed arithmetic or logical com¬ 
parisons on two 8-bit binary or two's complement 
words. Three fully decoded decisions about words P 
and Q are externally available at the outputs. These 
devices are fully expandable to any word length by 
connecting the totem pole P > Q and P < Q outputs of 
each stage to the P > Q and P < Q inputs of the next 
higher-order stage. The cascading paths are im¬ 
plemented with only a two-gate-level delay to reduce 
overall comparison times for long words. The open- 
collector P = Q outputs may be wire-ANDed together. 


SN54AS866 . . . FH PACKAGE 
SN74AS866 . . . FN PACKAGE 
(TOP VIEW) 



Both input words P and Q plus all three outputs (P > Q, P < Q, and P = Q) are equipped with latches to provide the 
designer with temporary data storage for avoiding race conditions. The enable circuitry is implemented with minimal 
delay times to enhance performance when the devices a re cascaded for longer word lengths. Each latch is transparent 
when the appropriate latch enable, PLE, QLE, or OLE is high. 

The enable inputs PLE and QLE and data inputs P and Q utilize p-n-p input transistors to reduce the low-level input 
current requirement to typically -0.25 mA, which minimizes loading effects. 

The Q register may be cleared to zero for a fast comparison of the P word to zero. 

The SN54AS866 is characterized for operation over the full military temperature range of -55°C to 125°C. The 
SN74AS866 is characterized for operation from 0°C to 70 °C. 


Copyright © 1 982 by Texas Instruments Incorporated 
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TYPES SN54AS866, SN74AS866 
8-BIT MAGNITUDE COMPARATORS 
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TYPES SN54AS866, SN74AS866 
8-BIT MAGNITUDE COMPARATORS 


logic diagram (positive logic) 
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TYPES SIM54AS866, S1M74AS866 
8-BIT MAGNITUDE COMPARATORS 


FUNCTION TABLE 


COMPARISON 

L/A 

DATA INPUTS 

INPUTS 

OUTPUTS 

P0-P7, Q0-Q7 

P > Q 

P < Q 

P > Q 

P < Q 

P = Q 

Logical 

H 

P > Q 

X 

X 

H 

L 

L 

Logical 

H 

P < Q 

X 

X 

L 

H 

L 

Logical 

H 

P = Q 

L 

L 

L 

L 

H 

Logical 

H 

P = Q 

L 

H 

L 

H 

L 

Logical 

H 

P = Q 

H 

L 

H 

L 

L 

Logical 

H 

P = Q 

H 

H 

H 

H 

L 

Arithmetic 

L 

P AG Q 

X 

X 

H 

L 

L 

Arithmetic 

L 

Q AG P 

X 

X 

L 

H 

L 

Arithmetic 

L 

P = Q 

L 

L 

L 

L 

H 

Arithmetic 

L 

P = Q 

L 

H 

L 

H 

L 

Arithmetic 

L 

P = Q 

H 

L 

H 

L 

L 

Arithmetic 

L 

P = Q 

H 

H 

H 

H 

L 


AG = arithmetically greater than 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, Vcc .7 V 

Input voltage.7 V 

Off-state output voltage, P = Q output.7 V 

Operating free-air temperature range: SN54AS866 .-55°Cto125°C 

SN74AS866 . 0°Cto70°C 

Storage temperature range . -65°Cto150°C 


recommended operating conditions 


PARAMETER 

SN54AS866 

SN74AS866 

UNIT 

MIN 

NOM 

MAX 

MIN 

NOM 

MAX 

V CC 

Supply voltage 

4.5 

5 

5.5 

4.5 

5 

5.5 

V 

V|H 

High-level input voltage 

2 

2 

V 

V|L 

Low-level input voltage 

0.8 

0.8 

V 

'OH 

High-level output current, all outputs except P = Q 

-2 

-2 

mA 

v OH 

High-level output voltage, P = Q output 

5.5 

5.5 

V 

'OL 

Low-level output current 

20 

20 

mA 

tsu 

Setup time to PLE, QLE, OLEl 

2 

2 

ns 

th 

Hold time after PLE, QLE, OLEl 

4 

4 

t a 

Operating free-air temperature 

-55 


125 

0 


70 

°c 
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TYPES SN54AS866, SN74AS866 
8-BIT MAGNITUDE COMPARATORS 


electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


PARAMETER 

TEST CONDITIONS 

SN54AS866 

SN74AS866 

UNIT 

MIN TYPt MAX 

MIN TYPt MAX 

V|K 

V CC = 4,5V, l| = —18 mA 

-1.2 

-1.2 

V 

VOH 

P > Q, P < Q 

VCC = 4.5V, Iqh - — 2 mA 

2.5 3.4 

2.5 3.4 

V 

V C c = 4,75 V, Iqh =-2 mA 


2.7 3.4 

'OH 

P = Q only 

Vcc = 4.5V, Vq h = 5.5 V 

250 

250 

M 

VOL 

V CC = 4.5 V, lQL=20mA 

0.35 0.5 

0.35 0.5 

V 

'I 

V C c = 5.5V, V| = 7 V 

0.1 

0.1 

mA 

l|H 

L/A, OLE 

V CC = 5.5V, V| = 2.7 V 

40 

40 

M 

Others 

20 

20 

IlL 

L/A, OLE, 

P > Qin, 

P < Qin 

V C C = 5.5 V, V| = 0.4 V 

-4 

-4 

mA 

CLRQ 

-2 

-2 

P, Q, PLE, QLE 

-0.25 -1 

-0.25 -1 

'ot 

V C c = 5.5V V 0 = 2.25 V 

-20 -115 

-20 -115 

mA 

'cc 

Vcc = 5.5 V, See Note 1 

160 240 

160 240 

mA 


tAII typical values are at Vcc = 5 V, T A = 25°C. 

tThe output,conditions have been chosen to produce a current that closely approximates one-half of the true short-circuit, Iqs- 
NOTE 1: Iqc is measured with all inputs high except L/A, which is low. 


switching characteristics (see Note 2) 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

Vcc = 5 v, 

C|_= 15 pF, 

R U = 500n, 

T A = 25°C 

Vcc =4.5 V to 5.5 V. 

C(_ =50 pF. 

R L = 500 n, 

T A = MIN to MAX 

UNIT 

'AS866 

SN54AS886 

SN74AS866 

MIN TYPt MAX 

MIN TYPt MAX 

MIN TYPt MAX 

'PLH 

L/A 

P < Q, 

P > Q 

6.5 

8.5 14 

8.5 13 

ns 

tPHL 

7.5 

7.5 14 

7.5 13 

l PLH 

P< Q, 

P > Q 

4,5 

5 10 

5 8 

ns 

iPLH 

4.5 

5.5 10 

5.5 8 

tPHL 

Any P or Q 
Data Input 

11.5 

13.5 21 

13.5 17.5 

ns 

IPHL 

9.5 

10 17 

10 15 

iPLH 

CLRQ 

6.5 

16 21 

o 

CM 

(O 

ns 

tPHL 

5.5 

12 17 

12 16 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

Vcc = 5 v. 

Cl= 15 pF, 

RL= 280 n. 

T A = 25°C 

Vcc =4.5 V to 5.5 V. 

Cl= 50 pF, 

RL = 280 n, 

T A = MIN to MAX 

UNIT 

'AS866 

SN54AS886 

SN74AS866 

MIN TYPt MAX 

MIN TYPt MAX 

MIN TYPt MAX 

iPLH 

P < Q, 

P > Q 

o 

II 

Q_ 

6.5 

6.5 12 

6.5 11 

ns 

*PHL 

5.5 

8 14 

8 13 

IPLH 

Any P or Q 
Data Input 

P = Q 

10 

10 15 

10 14 

ns 

<PHL 

9 

9 14 

9 13 

l PLH 

CLRQ 

a 

ii 

Q_ 

10 

12 17 

12 16 

ns 

tPHL 

11 

13 18 

13 17 


tAll typical values are at Vqq = 5 V, T^ = 25°C. 

NOTE 2: For load circuit and voltage waveforms, see page 1-12. 
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TYPES SN54AS866, SN74AS866 
8-BIT MAGNITUDE COMPARATORS 


TYPICAL APPLICATION DATA 

This sequence of comparisons illustrates how the CLRQ function can be used to perform dual comparisons of the varying P 
terms (PO, PI, etc). When CLRQ is high, the P term is compared to the Q term. When CLRQ is taken low, the P term is com¬ 
pared to zero. This or similar sequences can enhance performance and reduce package count to perform value range checks. 



FIGURE 1 - MAGNITUDE COMPARISONS COMBINED WITH QUICK COMPARISONS TO ZERO (RANGE VERIFICATIONS) 
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TYPES SN54AS867, SN54AS869, SN74AS867, SN74AS869 
SYNCHRONOUS 8-BIT UP/DOWN COUNTERS 

D2661, DECEMBER 1982 


Included among the Package Options Are Com¬ 
pact, 24-Pin, 300-mil-Wide Dips and Both 28- 
Pin Plastic and Ceramic Chip Carriers 

Fully Programmable with Synchronous 
Counting and Loading 

• 'AS867 Has Asynchronous Clear, 'AS869 
Has Synchronous Clear 

• Fully Independent Clock Circuit Simplifies 
Use — Hold Times Not Required 

• Ripple Carry Output for n-Bit Cascading 

• Improved Performance Compared to 
Schottky TTL: 

— Typical Power Reduced by 38% 

— Maximum Count Frequency Is 25% Higher 

• Dependable Texas Instruments Quality and 
Reliability 


SN54AS867, SN54AS869_JT PACKAGE 

SN74AS867, SN74AS869 _NT PACKAGE 

(TOP VIEW) 


soC 

1 

LJ24 

si C 

2 

23 

aL 

3 

22 

bC 

4 

21 

c C 

5 

20 

DC 

6 

19 

E C 

7 

18 

F C 

8 

17 

gC 

9 

16 

h r 

10 

15 

ENT C 

11 

14 

GND C 

12 

13 


2 ENP 

3 q a 

3 qb 

3 Qc 
1 Qd 
DQe 
HQf 
U Qg 
I] oh 


SN54AS867, SN54AS869_FH PACKAGE 

SN74AS867, SN74AS869 _FN PACKAGE 

(TOP VIEW) 


T- O O 

< to co z 


C-> |CL ^ 
O Z < 

> m a 


description 



These synchronous presettable counters feature an internal carry look-ahead for cascading in high-speed counting appli¬ 
cations. Synchronous operation is provided by having all flip-flops clocked simultaneously so that the outputs change 
coincident with each other when so instructed by the count-enable inputs and internal gating. This mode of operation 
helps eliminate the output counting spikes that are normally associated with asynchronous (ripple-clock) counters. A 
buffered clock input triggers the eight flip-flops on the rising (positive-going) edge of the clock vyaveform. 


These counters are fully programmable; that is, the outputs may each be preset to either level. The load mode circuitry 
allows parallel loading of the cascaded counters. As loading is synchronous, selecting the load mode disables the counter 
and causes the outputs to agree with the data inputs after the next clock pulse. 


The carry look-ahead circuitry provides for cascading counters for n-bit synchronous applications without additional 
gating. Instrumental in accomplishing this function are two count-enable inputs and a carry output. Both count enable 
inputs (ENP and ENT) must be low to count. The direction of the count is determined by the levels of the select inputs 
(see Function Table). Input ENT is fed forward to enable the carry output. The ripple carry output thus enabled will pro¬ 
duce a low-level pulse while the count is zero (all inputs low) counting down or 255 counting up. This low-level 
overflow carry pulse can be used to enable successive cascaded stages. Transitions at the enable ENP and ENT inputs 
are allowed regardless of the level of the clock input. All inputs are diode-clamped to minimize transmission-line ef¬ 
fects, thereby simplifying system design. 
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TYPES SNB4AS867, SN54AS869, SN74AS867, SN74AS869 
SYNCHRONOUS 8-BIT UP/DOWN COUNTERS 


These counters feature a fully independent clock circuit. With the exception of the asynchronous clear on the 'AS867, 
changes at control inputs (SO, SI) that will modify the operating mode have no effect on the outputs until clocking oc¬ 
curs. Anytime the ENP and/or ENT is taken high, RCO will either go or remain high. The function of the counter 
(whether enabled, disabled, loading, or counting) will be dictated solely by the conditions meeting the stable setup and 
hold times. 

The SN54AS867 and SN54AS869 are characterized for operation over the full military temperature range of —55°C to 
125°C. The SN74AS867 and SN74AS869 are characterized for operation from 0°C to 70°C. 

logic symbols 


'AS867 


'AS869 



( 1 ) 


si ..! 2 L 

EMT ITb 
FMP (23 > 
CLK. 


(14) 


(3) 


(4) 


(5) 


( 6 ) 


(7) 


( 8 ) 


(9) 




CTRDIV 256 


G4 
G5 

— >C6/1,4,5-/3,4,5+ 
- - 0,6R 

b. 


1,4,5CT = 0 
3.4.5CT = 255 


fcr 


, (13 > RCO 


( 10 ) 


2,6D 


( 22 ) 


( 21 ) 


( 20 ) 


(19) 


(18) 


(17) 


(16) 


(15) 


Qa 

Qb 

Qc 

Qd 

Oe 

q f 

Qg 

Qh 


Pin numbers shown are for JT and NT packages. 


FUNCTION TABLE 


SI 

SO 

FUNCTION 

L 

L 

Clear 

L 

H 

Count down 

H 

L 

Load 

H 

H 

Count up 
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TYPES SN54AS867, SNS4AS869, SN74AS867, SN74AS869 
SYNCHRONOUS 8-BIT UP/DOWN COUNTERS 


logic diagram (positive logic) 


'AS867, ’AS869 
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TYPES SN54AS867, SN54AS869, SN74AS867, SN74AS869 
SYNCHRONOUS 8-BIT UP/DOWN COUNTERS 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, Vcc . 7 V 

Input voltage . 7 V 

Operating free-air temperature range: SN54AS867, SN54AS869 . —55°Cto 125°C 

SN74AS867, SN74AS869 . 0°C to 70°C 

Storage temperature range . —65 C to 150 C 


recommended operating conditions. 



SN54AS867 

SN54AS869 

SN74AS867 

SN74AS869 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

Vcc Supply voltage 

4.5 5 5.5 

4.5 5 5.5 

V 

V j j-| High-level input voltage 

2 

2 

V 

V|l Low-level input voltage 

0.8 

0.8 

V 

IqH High-level output current 

-2 

-2 

mA 

IqL Low-level output current 

20 

20 

mA 

fclock Clock frequency 

0 50 

0 50 

MHz 

t w (clock) Duration of clock pulse 

10 

10 

ns 

tw(clear) Duration of clear pulse (SO and SI low) 



ns 

t su Setup timet 

Data inputs A-H 



ns 

Enable P (ENP) or 

Enable T (ENT) 



ns 

SO or SI (load) 



ns 

SO or SI (clear) ('AS869) 



ns 

SO or SI (count down) 



ns 

SO or SI (count up) 



ns 

th Hold time at any input with respect to clockt 

0 

0 

ns 

Skew time between SO and SI (maximum to avoid 
skew inadvertent clear) 



ns 

T/\ Operating free-air temperature 

-55 -125 

0 70 

°c 


Additional information on these products can be obtained from the factory as it becomes available. 


Texas Instruments 


2-402 


INCORPORATED 

POST OFFICE BOX 225012 • DALLAS. TEXAS 75265 








TYPES SN54AS867, SN54AS869, SN74AS867, SN74AS869 
SYNCHRONOUS 8-BIT UP/DOWN COUNTERS 


electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


PARAMETER 

TEST CONDITIONS 

SN54AS867 

SN54AS869 

SN74AS867 

SN74AS869 

UNIT 

MIN TYPt MAX 

MIN TYPt MAX 

V|K 

VcC“4.5V, l| = —18mA 

-1.2 

-1.2 

V 

VOH 

Vcc “4.5 V, loH = -2mA 

2.5 3.4 

2.5 3.4 

V 

V CC = 4.75 V, Ioh = -2 mA 


2.7 3.4 

VOL 

V C c = 4.5 V, l 0 L = 20mA 

0.34 0.5 

0.34 0.5 

V 

l| 

V C c = 5.5 V, V| = 7 V 

100 

100 

mA 

>IH 

ENT 

V C c = 3.5 V, V| = 2.7 V 

40 

40 

mA 

Other 

inputs 

20 

20 

mA 

IlL 

ENT 

Vcc = 5.5 v , V| = 0,4 V 

-4 

-4 

mA 

Other 

inputs 

-2 

-2 

mA 

io§ 

V C c “5.5 V, V 0 = 2.25 V 

-30 -112 

-30 -112 

mA 

Icc 

'AS867 

Vcc “ 5 V 

134 

134 

mA 

'AS869 

125 

125 

mA 


f All typical values are at Vcc “ 5 V, T A ■ 25°C. 

§The output conditions have been chosen to produce a current that closely approximates one-halt of the true short-circuit current, Iqs- 


switching characteristics (see note 1) 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

Vcc - 5 v, 

C L - 15 pF, 

R l = 500 n, 

T a = 25° c 

V C c “ 4.5 V to 5.5 V, 

Cl " 50 pF, 

RL“500n, 

Ta “ MIN to MAX 

UNIT 

'AS867, ’AS869 

SN54AS’ 

SN74AS' 

MIN TYPt MAX 

MIN TYPt MAX 

MIN TYPt MAX 

^max 




50 63 

50 63 

MHz 

tPLH 

CLK 

RC0 


11 

11 

ns 

tPHL 


13 

13 

ns 

tPLH 

CLK 

Any Q 


7.5 

7.5 

ns 

tPHL 


9.5 

9.5 

ns 

tPLH 

eTTT 

RC0 


7 

7 

ns 

tPHL 


12 

12 

ns 

tPHL* 

Clear 

(SO, SI low) 

Any Q 


12 

12 

ns 


* All typical values are at Vcc = 5 V, Ta = 25°C. 

* Applicable to 'AS867 only. 

NOTE1: For load circuit and voltage waveforms, see page 1-12. 
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TYPES SN54AS870, SN54AS871, SN74AS870, SN74AS871 

DUAL 16-BY-4 REGISTER FILES 

D2661, DECEMBER 1982 


'AS870 in Compact 24-Pin, 300-mil DIP and 
Both Plastic and Ceramic 28-Pin Chip Carriers 

'AS871 in 28-Pin 600-mil DIP and Both 
Plastic and Ceramic Chip Carriers 

3-State Buffer-Type Outputs Drive Bus 
Lines Directly 

Typical Access Time Is 11 ns 

Each Register File Has Individual Write 
Enable Controls and Address Lines 

Designed Specifically for Multibus 
Architecture and Overlapping File 
Operations 

Prioritized B Input Port Prevents Write 
Conflicts During Dual Input Mode 


SN54AS870 . . .. JT PACKAGE 
SN74AS870 .... NT PACKAGE 
(TOP VIEW) 


SO 
1 AO 
1A1 
1A2 
1 A3 
1W 
S2 
DQA1 
DQA2 
DQA3 
DQA4 
GND 

SN54AS870 .. . . FH PACKAGE 
SN74AS870 . .. . FN PACKAGE 


1 


2 

23 

3 

22 

4 

21 

5 

20 

6 

19 

7 

18 

8 

17 

9 

16 

10 

15 

11 

14 

12 

13 


H S3 
3 DQB4 
3 DQB3 


(TOP VIEW) 

1- O (J CO 

< < o u O ,- < 

— 4- 05 Z > W <N 

i _ 11 — 1 1 — 11 _ i j _r t_11_r - 

4 3 2 1 28 27 26 


• Dependable Texas Instruments Quality 
and Reliability 


description 

These devices feature two 16-word by 4-bit register files. Each 
register file has individual write-enable controls and address lines. 
The 'AS870 has two 4-bit data I/O ports (DQA1-DQA4 and 
DQB1-DQB4). The 'AS871 has one 4-bit data I/O port (DQB1- 


1A2 

> 

2S[ 

2A2 

1 A3 

]6 

24 [ 

2A1 

1W 

V 

23 [ 

2A0 

NC 

]8 

22 [ 

NC 

S2 

]» 

21( 

2W 

DQA1 

1’0 

20 [ 

S3 

DQA2 

]" 

19[ 

DQB4 



13 ,M 16 16^ 1_7 18 / 



SN54AS871 . . . . JD PACKAGE 
SN74AS871 .. .. N PACKAGE 


DQB4) with the other data port having individual data inputs 
(DA1-DA4) and data outputs (QA1-QA4). The data I/O ports can 
output to Bus A and Bus B, receive input from Bus A and Bus B, 
receive input from Bus A and output to Bus B, or output to Bus 
A and receive input from Bus B. To prevent writing conflicts in 
the dual-input mode, the B input port takes priority. Two select 
lines, SO and SI, control which port has access to which register. 
S2 determines whether the A ports are in the input or the output 
modes and S3 does likewise for the B ports. The address tines 
(IA0-IA3 or 2A0-2A3) are decoded by an internal 1-of-16 de¬ 
coder to select which register word is to be accessed. All outputs 
are 3-state buffer-type outputs designed specifically to drive bus 
lines directly. 

The SN54AS870 and SN54AS871 are characterized for operation 
over the full military temperature range of — 55°C to 125 C. The 
SN74AS870 and SN74AS871 are characterized for operation 
from 0°C to 70°C. 


(TOP VIEW) 


DAI C 

1 

U28 

3 Vcc 

DA2 C 

2 

27 

3 DA4 

SO C 

3 

26 

3 DA3 

1A0 C 

4 

25 

3 si 

1A1 C 

5 

24 

3 2A3 

1A2 C 

6 

23 

3 2A2 

1 A3 C 

7 

22 

3 2A1 

iw[ 

8 

21 

3 2A0 

S2 C 

9 

20 

3 2W 

QA1 C 

10 

19 

3 S3 

QA2 C 

11 

18 

3 DQB4 

QA3 C 

12 

1 7 

3 DQB3 

QA4 C 

13 

16 

3 DQB2 

GND C 

14 

15 

3 DQB1 

SN54AS871 . 

. .. FH PACKAGE 

SN74AS871. 

. . .FN PACKAGE 


(TOP VIEW) 

— O •'t CO 
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TYPES SN54AS870, SN54AS871, SN74AS870, SN74AS871 

DUAL 16-BY-4 REGISTER FILES 


logic symbols 


iaoJZL 

IA1-I2L 


42-iiL 

151 


j <191 

i (20) 


{21) 


122) 


TZ 






DQA3-——^ 
DQA4. (11 l« 


(REG FILE 16 X4) 


* 

|’ 4 " 


C0/G10 
C1/G11 
C2 (Ain) 

EN12 (Aout] 
C3 (Bin) 
EN13 (Bout) 
C4 


MUX 

.8,1*0 

.9,10 


1A,&,2(1/3)40 
.1 A.T.3.4D 


RAM 10 X 1 
[REG 2] 


2A,0,2(1/3)5D 
2A,1,3,5D 2 


Z7 


MUX 
13>V| 

r 

9*1-11 


14) 


1 AO. 

iaiJSL 


1A2 >61 
1A3J2L. 
2A0illL 
2A)il£L 


2A2 (23) 


2A.1 <241 


SO—ill 


S1 J25I_ 

S2JE 


33i22i 


iwJil 


n 


tp 


2?3i£2L 

dai_1IL 


da2_1£L 


qa2_111L 


b 


[REG FILE 16X4) 


C0/G10 
C1/G11 
C2 (Ain) 
EIM12 (Aout) 
C3 (Bin) 
EN13 (Bout) 
C4 
C5 


MUX 

V<312 


1 A,(3.2(1/3)4D 

1 A,T,3,4D 


RAM 10 X 1 
[REG 2) 


2A,0,2(f/3)ED 
2A,1,3,5D 2 


MUX 

13£>V 


Pin numbers shown are for JD, JT, N, and NT packages. 
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TYPES SN54AS870, SN54AS871, SN74AS870. SN74AS871 
DUAL 16-BY-4 REGISTER FILES 


FUNCTION TABLE 


FILE SELECT 

INPUT/OUTPUT 

SO SI 

FILE SEL 

S2 S3 

I/O SEL 

L L 

H L 

L H 

H H 

1R TO A, 1R TO B 

2R TO A, 1R TO B 

1R TO A, 2R TO B 

2R TO A, 2R TO B 

L L 

A OUT, B OUT 

L L 

H L 

L H 

H H 

A TO 1 R, 1R TO B 

A TO 2R, 1R TO B 

A TO 1R, 2R TO B 

A TO 2R, 2R TO B 

H L 

A IN, B OUT 

L L 

H L 

L H 

H H 

1R TO A, B TO 1 R 

2R TO A, B TO 1R 

1R TO A, B TO 2R 

2R TO A, B TO 2R 

L H 

( 

A OUT, B IN 

L L 

H L 

L H 

H H 

B TO 1R 

A TO 2R, B TO 1R 

A TO 1R, B TO 2R 

B TO 2R 

H J H 

1 

A IN, B IN 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, Vcc.7 V 

Input voltage: All inputs ..7 V 

I/O ports .5.5V 

Voltage applied to a disabled 3-state output.5.5V 

Operating free-air temperature range: SN54AS870, SN54AS871 .- 55 °C to 1 25 °C 

SN74AS870, SN74AS871 .0°Cto70°C 

Storage temperature range.- 65 °C to 1 50 °C 


recommended operating conditions 



SN54AS870, 

SN54AS871 

SN74AS870, 

SN74AS871 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

Vcc Supply voltage 

4.5 5 5.5 

4.5 5 5.5 

V 

V|(_| High-level input voltage 

2 

2 

V 

V|l Low-level input voltage 

0.8 

0.8 

V 

lOH High-level output current 

-12 

-12 

mA 


- 1 5* 

lOL Low-level output current 

32 

32 

mA 


48* 

t w Duration of write pulse 



ns 

t su Setup times 

Address before writel 



ns 

Data before writel 



Select before writel 



th Hold times 

Address after writet 



ns 

Data after writet 



Select after writet 



| Ta Operating free-air temperature | 

-55 125 

0 70 

°c 


t The extended limits apply only if Vqc is maintained between 4.75 V and 5.25 V. 

Additional information on these products can be obtained from the factory as it becomes available. 
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TYPES SN54AS870, SNB4AS871, SN74AS870, SN74AS871 

DUAL 16-BY-4 REGISTER FILES 


'AS870 electrical characteristics over recommended operating free-air temperature range 
(unless othorwiso noted) 


PARAMETER 

TEST CONDITIONS 

SN54AS870 

SN74AS870 

UNIT 

MIN TYPt MAX 

MIN TYPt MAX 

V|K 

Vcc = 4,5 V, l| = - 1 8 mA 

-1.2 

- 1.2 

V 

VOH 

Vcc =■ 4,5 V, Ioh = -12 mA 

2.4 3.2 

2.4 3.2 

V 

Vqc = 4.75 V, Ioh = -16 mA 


2.4 3.2 

VOL 

V C c - 4.5 V, lou = 32 mA 

0,25 0.5 

0.25 0.5 

V 

Vcc - 4,76 V, Iol - 48 mA 


0.35 0.5 

l| 

Control Inputs 

V C C - 6.5 V, V| =» 7 V 

0.1 

0.1 

mA 

DQA and DQQ ports 

Vcc *> 6.5 V, V| - 6.6 V 

0.2 

0.2 

IlH 

W1 and W2 

Vcc = 6.5 V, V| = 2.7 V 

20 

20 

aA 

Other control Inputs 

40 

40 

□QA and DQB ports * 

70 

70 

IlL 

Control Inputs 

Vcc - 6.5 V, V| - 0.4 V 

-0.1 -2 

-0.1 -2 

mA 

DQA and DQB ports a 

-2 

-2 

io s 

Vcc - 6.5 V, V 0 » 2,25 V 

-30 -112 

-30 -112 

mA 

•cc 

Vcc “ 6,5 V 

125 

126 

mA 


'AS871 oloctrlcal characteristics ovor recommended operating froo-alr temporaturo rango 
(unloss otherwise notod) 


PARAMETER 

TEST CONDITIONS 

SN54AS871 

SN74AS871 

UNIT 

MIN TYP* MAX 

MIN TYPt MAX 

V|K 

VCC = 4.5 V, l| = — 18 mA 

-1.2 

-1.2 

V 

VOH 

Vcc = 4.5 V, Ioh = -12 mA 

2.4 3.2 

2.4 3.2 

V 

VCC = 4.75 V, Ioh = -15 mA 


2.4 3.2 

VOL 

Vcc = 4.5 V, lou = 32 mA 

0.25 0.5 

0.25 0.5 

V 

Vcc = 4.75 V, Iol = 48 mA 


0.35 0.5 

'OZH 

QA outputs 

V C c = 5.5 V, Vo = 2.7 V 

50 

50 


lOZL 

QA outputs 

Vcc = 5.5 V, Vo = 0.4 V 

-50 

-50 

mA 

l| 

Control and DA inputs 

Vcc = 5.5 V, V| = 7 V 

0.1 

0.1 

mA 

DQB ports 

V C c = 5.5 V, V| = 5.5 V 

0.2 

0.2 

■iH 

W1 and W2 

V C c = 5.5 V, V| = 2.7 V 

20 

20 

/*A 

Other control and DA inputs 

40 

40 

DQB ports 

70 

70 

l|L 

Control and DA inputs 

V C C = 5.5 V, V| = 0.4 V 

-0.1 -2 

-0.1 -2 

mA 

DQB ports 

-2 

-2 

<0 § 

Vcc = 5.5 V, V 0 = 2.25 V 

-30 -112 

-30 -112 

mA 

'cc 

Vcc = 5.5 V 

125 

125 

mA 


t All typical values are at Vqq = 5 V, = 26 °C. 

§ The output conditions have been chosen to produce a current that closely approximates one-half of the true short-circuit current, Iqs- 
▲ For I/O ports, the parameters l||~| and Ijl include the output currents IqzH ancl 'OZL* respectively. 


Texas Instruments 

INCORPORATED 

POST OFFICE BOX 225012 • DALLAS, TEXAS 75265 


2 - 




TYPES SN54AS870, SN54AS871, SN74AS870, SN74AS871 
DUAL 16-BY-4 REGISTER FILES 


'AS870 switching characteristics (see note 1) 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

Vcc = 5 V, 

C L = 15 pF, 

RL = 500 n, 

T A = 25°C 

Vcc = 4.5 V to 5.5 V. 

Cl = 50 pF, 

R L = 500 0, 

Ta = MIN to MAX 

UNIT 

'AS870 

SN54AS870 

SN74AS870 

MIN TYpf MAX 

MIN TYP t MAX 

MIN TYPt MAX 

t a( A) 

Any A 

Any DQ 


12 

12 

ns 

l a(S) 

SO 

Any DQA 


10 

10 

ns 

SI 

Any DQB 


10 

10 

t dis 

S2 

Any DQA 


5 

5 

ns 

S3 

Any DQB 


5 

5 

l en 

S2 

Any DQA 


12 

12 

ns 

S3 

Any DQB 


12 

12 

l pd 

W 

Any DQ 


15 

15 

ns 

DQA 

DQB 


15 

15 

DQB 

DQA 

_ 

15 

15 


'AS871 switching characteristics (see note 1) 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

Vcc = 5 V, 

C L = 1 5 pF, 

R L = 500 n, 

T a = 25°C 

Vcc = 4.5 V to 5.5 V, 

C L = 50 pF, 

R L = 500 n, 

T A = MIN to MAX 

UNIT 

'AS871 

SN54AS871 

SN74AS871 

MIN TYPt MAX 

MIN TYPt MAX 

MIN TYPt MAX 

ta(A) 

Any A 

Any QA or DQB 


12 

12 

ns 

talS) 

SO 

Any QA 


10 

10 

ns 

SI 

Any DQB 


10 

10 

fdis 

S2 

Any QA 


5 

5 

ns 

S3 

Any DQB 


5 

5 

l en 

S2 

Any QA 


12 

12 

ns 

S3 

Any DQB 


12 

12 

fpd 

W 

Any QA or DQB 


15 

15 

ns 

DA 

DQB 


15 

15 

DQB 

QA 


15 

15 


^All typical values are at Vcc = 5 V, T A = 25°C. 

NOTE 1: For load circuit and voltage waveforms, see page 1-12. 


Additional information on these products can be obtained from the factory as it becomes available 
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TYPES SN54ALS873, SN54AS873, SN74ALS873, SN74AS873 
DUAL 4-BIT D-TYPE LATCHES WITH 3-STATE OUTPUTS 

D2661, APRIL 1982 


3-State Buffer-Type Outputs Drive Bus-Lines Directly 
Bus-Structured Pinout 

'ALS880 and 'AS880 Are Alternative Versions with 
Inverting Outputs 

Package Options Include Both Plastic and Ceramic 
Chip Carriers In Addition to Plastic and Ceramic DIPs 

O Dependable Toxas Instruments Quality and Reliability 
description 

These dual 4-bit registers feature three-state outputs designed 
specifically for bus driving, This makes these devices particularly 
suitable for implementing buffer registers, I/O ports, bidirectional 
bus drivers, and working registers. 

The dual 4-bit latches are transparent D-type. While the latch 
enable Input (1C or 2C) is high, the Q outputs will follow the data 
(D) inputs in true form, according to the function table. When the 
latch enable input is taken low, the outputs will be latched. When 
CLR goes low, the Q outputs go low independently of the clock, 
The outputs are in a high-impedance state when OC (output 
control) is at a high logic level. 

The SN54ALS873 and SN54AS873 are characterized for 
operation over the full military temperature range of -55°C to 
125°C. The SN74ALS873 and SN74AS873 are characterized 
for operation from 0°C to 70 °C. 


FUNCTION TABLE (EACH LATCH) 


INPUTS 

OUTPUT 

Q 

OC 

CLR 

ENABLE C 

D 

L 

L 

X 

X 

L 

L 

H 

H 

H 

H 

L 

H 

H 

L 

L 

L 

H 

L 

X 

Qo 

H 

X 

X 

X 

z 


SN54ALS873, SN54AS873 . . . JT PACKAGE 
SN74ALS873, SN74AS873 . . . NT PACKAGE 
(TOP VIEW) 

IOC 02 

1 D1 E 3 
1 D2 E 4 
1D3 E5 
1 D4 E 6 
2D1 E7 
2D2 E8 
2D3 E9 
2D4 E 10 

20CE11 
GNDE12 



SN64ALS873, 

SN74ALS873, 


SN54AS873 . 
SN74AS873 . 
(TOP VIEW) 


FH PACKAGE 
FN PACKAGE 


r- U p 

Q lo lu o 


o «- 
u o a 
> - <- 



O D U . 

o|o z z 
cn cn CD 1 


NC — No internal connection 


Copyright © 1982 by Texas Instruments Incorporated 
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TYPES SN54ALS873, SN54AS873, SN74ALS873, SN74AS873 
DUAL 4-BIT D-TYPE LATCHES WITH 3-STATE OUTPUTS 


logic symbol 



functional block diagram (each quad latch, positive logic) 



Pin numbers shown are for JT and NT packages. 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, Vcc .7 V 

Input voltage.7 V 

Voltage applied to a disabled 3-state output.5.5 V 

Operating free-air temperature range: SN54ALS873, SN54AS873 . -55°Cto125°C 

SN74ALS873, SN74AS873 . 0°Cto70°C 

Storage temperature range. -65°Cto150°C 
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TYPES SN54ALS873, SN54AS873, SN74ALS873, SN74AS873 
DUAL 4-BIT D-TYPE LATCHES WITH 3-STATE OUTPUTS 


recommended operating conditions 



SN64ALS873 

SN74ALS873 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

VCC Supply voltage 

4,5 5 5.5 

4.5 6 5.5 

V 

V|H High-lavel Input voltage 

2 

2 

V 

V|l Low-level Input voltage 

0,8 

0.8 

V 

lOH High-level output current 

-1 


mA 


-2.6 

Iql Low-level output current 

12 


mA 


24 

t w Pulse duration 

CLR low 

15 

15 

ns 

Enable C high 

10 

10 

tsu Sotup time, data before enable Cl 

10 

10 

ns 

th Hold time, data after enable Cl 

. 7 

7 

ns 

Ta Operating free-olr temperature 

-55 126 

0 70 

°c 


olectrlcal characteristics over recommended operating freo-olr temperature range {unloss otherwise noted) 


PARAMETER 

TEST CONDITIONS 

SN54ALS873 

SN74ALS873 

UNIT 

MIN TYPt MAX 

MIN TYPt MAX 

V|K 

V CC = 4.5 V, l| = - 18 mA 

-1.5 

- 1.5 

V 

V 0H 

Vcc = 4.5 V, lOH = - 1 mA 

2,4 3.3 


V 

Vqc = 4. lOH = ~ 2.6 mA 


2.4 3.2 

VOL 

V CC = 4.5 V, lOL = 12 mA 

0.25 0.4 

0.25 0.4 

V 

Vcc = 4. lOL = 24 mA 


0.35 0.5 

'OZH 

Vcc = 5.5 V, V 0 = 2.7 V 

20 

20 

pA 

lOZL 

Vcc = 5.5 V, Vo = 0.4 V 

-20 

-20 

pA 

h 

Vcc = 5.5 V, V| = 7 V 

0.1 

0.1 

mA 

IlH 

Vcc = 5.5 V, V| = 2.7 V 

20 

20 

PA 

'IL 

V C C = 5.5 V, V| = 0.4 V 

-0.1 

-0.1 

mA 

l 0 § 

V C c = 5 5 V, Vq = 2.25 V 

-15 -70 

-15 -70 

mA 

'cc 

V C c = 5.5 V 

Outputs high 

10 21 

10 21 

mA 

Outputs low 

15 29 

15 29 

Outputs disabled 

16 31 

16 31 


tAll typical values are at Vqq = 5 V, Ty\ — 25 °C. 

§The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, Iqs- 
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TYPES SN54ALS873, SN54AS873, SN74ALS873, SN74AS873 
DUAL 4-BIT D-TYPE LATCHES WITH 3-STATE OUTPUTS 


switching characteristics (see note 1) 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 


Vcc = 4.5 V to 5.5 V, 

C L = 50 pF, 

R1 = 500 Q, 

R2 = 500 Q, 

T a = MIN to MAX 


UNIT 




SN54ALS873 

SN74ALS873 





MIN 

TYPt MAX 

MIN TYPt 

MAX 


t PLH 


Q 

2 

15 

2 

14 

ns 

*PHL 


2 

15 

2 

14 

l PLH 



8 

29 

8 

22 

ns 

tPHL 



8 

22 

8 

21 

l PHL 

CLR 

Q 

6 

24 

6 

24 

ns 

t PZH 

OC 

Q 

4 

21 

4 

18 

ns 

tpZL 

4 

21 

4 

18 

tpHZ 

OC 

Q 

2 

10 

2 

8 

ns 

tPLZ 

2 

15 

2 

13 


t All typical values are at V^C = 5 V, = 25 °C. 

NOTE 1: For load circuit and voltage waveforms, see page 1-12. 


D latch signal conventions 

It is Tl practice to name the outputs and other inputs of a D-type latch and to draw its logic symbol based on the 
assumption of true data (D) inputs. Then outputs that produce data in phase with the data inputs are called Q and those 
producing complementary data are called Q. An input that causes a Q output to go high or a Q output to go low is called 
Preset; an input that causes a Q output to go high or a Q output to go low is called Clear. Bars are used over these pin 
names ( PRE and CLR) if they are active low. 

In some applications it may be advantageous to redesignate the data input D. In that case all the other inputs and 
outputs should be renamed as shown below. Also shown are corresponding changes in the graphical symbol. Arbitrary 
pin numbers are shown in parentheses. 


PRE 


CLR 


( 1 ) 


( 2 ) 


(3) 


( 4 ) 


S 

Cl 

ID 

R 


(5) 


( 6 ) _ 

- Q 


CLR 


ID 


( 2 ) 


_ (3) 
° (4) 


PRE 


R 

Cl 

ID 

S 


(5) _ 
- Q 


( 6 ) 


Notice that Q and Q exchange names, which causes Preset and Clear to do likewise. Also notice that the polarity 
indicators (fc*) on PRE and CLR remain since these inputs are still active-low, but that the presence or absence of the 
polarity indicator changes at D, Q, and Q. Of course pin 5 (Q) is still in phase with the data input D, but now both are 
considered active-low. 


4f 
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TYPES SN54ALS873, SN54AS873, SN74ALS873, SN74AS873 
DUAL 4-BIT D-TYPE LATCHES WITH 3-STATE OUTPUTS 


recommended operating conditions 



SN54AS873 

SN74AS873 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

Vcc Supply voltage 

4.5 5 5.5 

4.5 5 5.5 

V 

V|(-| High-level input voltage 

2 

2 

V 

V|i_ Low-level input voltage 

0.8 

0.8 

V 

lOH High-level output current 

-12 

-12 

mA 


— 151 

Iql Low-level output current 

32 

32 

mA 


48t 

t w Pulse duration 

CLR low 



ns 

Enable C high 



tsu Setup time, data before enable Cl 



ns 

th Hold time, data after enable Cl 



ns 

Ta Operating free-air temperature 

-55 125 

0 70 

°c 


TThe extended limits apply only if Vqq is maintained between 4.75 V and 5.25 V. 


electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


PARAMETER 

TEST CONDITIONS 

SN54AS873 

SN74AS873 

UNIT 

MIN TYPt MAX 

MIN TYPt MAX 

V|K 

Vcc = 4.5 V, l| = -18 mA 

-1.2 

-1.2 

V 

v OH 

Vcc = 4.5 V, IqH = - 12 mA 

2.4 3.2 

2.4 3.2 

V 

V C c = 4.75 V, lOH = -15 mA 


2.4 3.3 

v OL 

Vcc = 4.5 V, IqL = 32 mA 

0.25 0.5 

0.25 0.5 

V 

V C c = 4.75 V, l 0 L = 48 mA 


0.35 0.5 

'OZH 

V C C = 5.5 V, V 0 = 2.7 V 

50 

50 

pA 

'OZL 

Vcc = 5.5 V, V 0 = 0.4 V 

-50 

-50 

P A 

h 

V C c = 5.5 V, V| = 7 V 

0.1 

0.1 

mA 

'IH 

V C c = 5.5 V, V| = 2.7 V 

20 

20 

pA 

IlL 

Vcc = 5.5 V, V| = 0.4 V 

-0.2 

-0.2 

mA 

•o 5 

V C c = 5.5 V, V 0 = 2.25 V 

CM 

1 

O 

CO 

1 

CM 

1 

o 

CO 

l 

mA 

'cc 

V C c = 5.5 V 

Outputs high 



mA 

Outputs low 



Outputs disabled 

80 

80 


t All typical values are at Vqq = 5 V, T/^ = 25 °C. 

§The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, Iqs- 


Additional information on these products can be obtained from the factory as it becomes available. 
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TYPES SN54ALS873, SN54AS873, SN74ALS873, SN74AS873 
DUAL 4-BIT D-TYPE LATCHES WITH 3-STATE OUTPUTS 


switching characteristics (see note 1) 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

Vcc = 5 V, 

C L = 15 pF, 

R1 = 500 2, 

R2 = 500 Q, 

T a = 25°C 

V CC = 4.5 V to 5.5 V, 

C L = 50 pF, 

R1 = 500Q, 

R2 = 500 Q, 

T a = MIN to MAX 

UNIT 

'AS873 

SN54AS873 

SN74AS873 

TYPf 

MIN TYPt MAX 

MIN TYPt MAX 

tPLH 

D 

Q 


4.5 

4.5 

ns 

tPHL 


4 

4 

*PLH 

C 

Q 


7 

7 

ns 

tPHL 


5 

5 

l PHL 

CLR 

Q 


6 

6 

ns 

tPZH 

OC 

Q 


3.5 

3.5 

ns 

tpZL 


5 

5 

tPHZ 

OC 

Q 


3.5 

3.5 

ns 

tPLZ 


5.5 

5.5 


tAll typical values are at Vqq = 5 V, T/\ = 25 °C. 

NOTE 1: For load circuit and voltage waveforms, see page 1-12. 

Additional information on these products can be obtained from the factory as it becomes available. 


PRODUCT PREVIEW 

This page contains information on a 
product under development. Texas 
Instruments reserves the right to change or 
discontinue this product without notice. 
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TYPES SN54ALS874, SN54ALS876, SN54AS874, SN54AS876 
SN74ALS874, SN74ALS876, SN74AS874, SN74AS876 
DUAL 4-BIT D-TYPE EDGE-TRIGGERED FLIP-FLOPS 

D2661, APRIL 1982 


3-State Buffer-Type Outputs Drive Bus-Lines Directly 

Bus-Structured Pinout 

Choice of True or Inverting Logic 

'ALS874, 'AS874 True Outputs 

'ALS876, 'AS876 Inverting Outputs 

Asynchronous Clear 

Package Options Include Both Plastic and Ceramic 
Chip Carriers in Addition to Plastic and Ceramic DIPs 

Dependable Texas Instruments Quality and Reliability 


SN54ALS874, SN54AS874 . . . JT PACKAGE 
SN74ALS874, SN74AS874 ... NT PACKAGE 


(TOP VIEWI 


iCTR C 

1 

U 24 

ioc C 

2 

23 

1D1 C 

3 

22 

1D2 C 

4 

21 

1D3 C 

5 

20 

1D4 H 

6 

19 

2D1 C 

7 

18 

2D2 C 

8 

17 

2D3 C 

9 

16 

2D4 £ 

10 

15 

20C C 

11 

14 

GNDC 

12 

13 


U 1Q3 
H 1Q4 


SN54ALS874, SN54AS874 . . . FH PACKAGE 


description 

These dual four-bit registers feature three-state outputs designed 
specifically for bus driving. This makes these devices particularly 
suitable for implementing buffer registers, I/O ports, bidirectional 
bus drivers, and working registers. 

The edge-triggered flip-flops enter data on the low-to-high transi¬ 
tion of the clock. The 'ALS874 and 'AS874 have CLR inputs and 
noninverting Q outputs; the 'ALS876 and 'AS876 have PRE 
inputs and inverting Q outputs. In each case, taking this input 
low causes the four Q or Q outputs to go low independently of 
the clock. 

The SN54ALS874, SN54AS874, SN54ALS876 and 

SN54AS876 are characterized for operation over the full military 
temperature range of -55°C to 125°C. The SN74ALS874, 
SN74AS874, SN74ALS876, and SN74AS876 are character¬ 
ized for operation from 0°C to 70°C. 


SN74ALS874, SN74AS874 . . . FN PACKAGE 
(TOP VIEWI 


^iu p o *— 
qIo uu u u a 
- z > 



SN54ALS876, SN54AS876 . . . JT PACKAGE 
SN74ALS876, SN74AS876 ... NT PACKAGE 


(TOP VIEW) 

1PRE[1i U 24 


10CC 2 
1D1 C3 
102^0 
1 D3 H 5 
1D4CS 
2DlC? 
2D2[> 

2D3Q9 
2D4 Q 10 
20CQll 
GNDQ 12 


H vcc 

H 1CLK 
22 U 1Q1 
21 D 102 

20 I] 1Q3 
19 U 1Q4 
18 □ 2Q1 
17 U 2Q2 
16 n 2Q3 
16^204 
14 J 2CLK 
13 M 2PRE 


SN54ALS876, SN54AS876 


FH PACKAGE 


SN74ALS876, SN74AS876 . . . FN PACKAGE 


(TOP VIEW) 


<- Icj £ u 3 ~ 
o lo |o. o u u ia 




NC — No internal connection 


Copyright © 1982 by Texas Instruments Incorporated 
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TYPES SN54ALS874, SN54ALS876, SN54AS874, SN54AS876 
SN74ALS874, SN74ALS876, SN74AS874, SN74AS876 
DUAL 4-BIT D-TYPE EDGE-TRIGGERED FLIP-FLOPS 


FUNCTION TABLES 


'ALS874, 'AS874 (EACH FLIP-FLOP) 


'ALS876, 'AS876 (EACH FLIP-FLOP) 


INPUTS 

OUTPUT 

Q 

OC 

CLR CLK 

D 

L 

L 

X 

X 

L 

L 

H 

t 

H 

H 

L 

H 

t 

L 

L 

L 

H 

L 

X 

Q 0 

H 

X 

X 

X 

z 


logic symbols 


'ALS874,'AS874 



-1Q1 

■ 1Q2 

■ 1Q3 

■ 1Q4 


■ 2Q1 

■ 2Q2 
■203 
■204 


logic diagrams (positive logic) 

'ALS874, 'AS874 (EACH QUAD FLIP-FLOP) 



Q1 


Q2 


Q3 


Q4 


INPUTS 

OUTPUT 

Q 

OC 

PRE CLK 

D 

L 

L 

X 

X 

L 

L 

H 

t 

H 

L 

L 

H 

t 

L 

H 

L 

H 

L 

X 

Qo 

H 

X 

X 

X 

Z 


'ALS876,'AS876 


IOC 

1CLK 

1PRE 

1D1 

1D2 

1D3 

1D4 

20C • 
2CLK 
2PRE 

2D1 

2D2 

2D3 

2D4 


<21 

EN 

>C1 

S 

4 r 

^ (22) 

123) 

<’» 

(3) 

ID o V 

(4) 

^ (21) 


(5) 

-w <2°> 


(6) 

^ (19) 







EN 

>C1 

S 

4 r 

(18) 

(14) 

(13) ^ 

(7) 

ID 0 v 

(8) 

^ (17) 


(9) 

^ (16) 


(10) 

^ (15) 





1Q1 

1Q2 

103 

154 


2Q1 

2Q2 

203 

2Q4 


'ALS876, 'AS876 (EACH QUAD FLIP-FLOP) 


OC 

CLK 

?RE 

D1 

D2 

D3 

D4 



Q1 


Q2 


Q3 


Q4 


Pin numbers shown are for JT and NT packages. 
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TYPES SN54ALS874, SN54ALS876, SN54AS874, SN54AS876 
SN74ALS874, SN74ALS876, SN74AS874, SN74AS876 
DUAL 4 BIT D-TYPE EDGE-TRIGGERED FLIP-FLOPS 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, V^C . 1 V 

Input voltage.7 V 

Voltage applied to a disabled 3-state output.5.5 V 

Operating free-air temperature range: SN54ALS874, SN54ALS876 . - 55 °C to 1 25 °C 

SN74ALS874, SN74ALS876 . 0°Cto70°C 

Storage temperature range. - 65 °C to 1 50 °C 



recommended operating conditions 



SN54ALS874 

SN54ALS876 

SN74ALS874 

SN74ALS876 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

Vqc Supply voltage 

4.5 5 5.5 

4.5 5 5.5 

V 

V|(_| High-level input voltage 

2 

2 

V 

V||_ Low-level input voltage 

0.8 

0.8 

V 

Iq|_| High-level output current 

- 1 




-2.6 

lgi_ Low-level output current 

12 





fclock Clock frequency 

0 30 

0 35 


t w Pulse duration 

PRE or CLR low 

10 

10 


CLK high 

16.5 

14 

CLK low 

16.5 

14 

Setup time 

tsu before CLKt 

Data 

10 

10 


PRE or CLR inactive 

10 

10 

th Hold time, data after CLKt 

0 

0 


Ta Operating free-air temperature 

-55 125 

0 70 

°c 


electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 





SN54ALS874 

SN74ALS874 


PARAMETER 

TEST CONDITIONS 

SN54ALS876 

SN74ALS876 

UNIT 




MIN TYPt MAX 

MIN TYPt MAX 


V|K 

Vcc = 4.5 V, 

l| = -18 mA 

- 1.5 

-1.5 

V 


Vcc = 4.5 V, 

lOH = -1mA 

2.4 3.3 




Vcc = 4.5 V 

Iq]_ 1 = - 2.6 mA 


2.4 3.2 



Vcc = 4.5 V, 

lOL =12 mA 

0.25 0.4 

0.25 0.4 


v OL 

Vcc = 4.5 V 

IqL = 24 mA 


0.35 0.5 


'OZH 

Vcc = 5.5 V, 

Vo = 2.7 V 

20 

20 

pA 

'OZL 

Vcc ~ 5.5 V, 

Vq = 0.4 V 

-20 

-20 

pA 

l| 

Vcc = 5.5 V, 

V| = 7 V 

0.1 

0.1 

mA 

IlH 

Vcc = 5.5 V, 

V| = 2.7 V 

20 

20 

pA 

l|L 

Vcc = 5.5 V, 

V| = 0.4 V 

-0.2 

-0.2 

mA 

io§ 

Vcc ~ 5.5 V, 

V 0 = 2.25 V 

-15 -70 

-15 -70 

mA 



Outputs high 

14 21 

14 21 


'cc 

Vqc = 5.5 V 

Outputs low 

18 29 

18 29 

mA 



Outputs disabled 

20 31 

20 31 



TAM typical values are at Vqq = 5 V, T^ = 25 °C. 

§The output conditions have been chosen to produce a current that closely approximates one half of the true short circuit output current, Iq 3 . 
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TYPES SN54ALS874, SN54ALS876, SN54AS874, SN54AS876 
SN74ALS874, SN74ALS876, SN74AS874, SN74AS876 
DUAL 4 BIT D-TYPE EDGE-TRIGGERED FLIP-FLOPS 


'ALS874 switching characteristics (see note 1) 






VqC = 4 5 v t0 5 5 v. 







C L = 50 pF. 




PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 


R1 = 500 Q, 

R2 = 500 Q, 

T A = MIN to MAX 


UNIT 




SN54ALS874 

SN74ALS874 





MIN 

MAX 

MIN 

MAX 


fmax 



30 

35 

MHz 

l PLH 

CLK 

Any Q 

4 

15 

4 

14 

ns 

tpHL 

4 

1 5 

4 

14 

*PHL 

CLR 

Any Q 

6 

22 

6 

19 

ns 

l PZH 

OC 

Any Q 

4 

21 

4 

18 

ns 

tpZL 

4 

21 

4 

18 

l PHZ 

OC 

Any Q 

2 

10 

2 

8 

ns 

fPLZ 

3 

15 

3 

13 


'ALS876 switching characteristics (see note 1) 






Vcc = 4 5 v t0 5 5 V. 







C L = 50 pF. 




PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 


R1 = 500 Q 

R2 = 500 Q 
T A = MIN to 

MAX 


UNIT 




SN54ALS876 

SN74ALS876 





MIN 

MAX 

MIN 

MAX 


f max 



30 

35 

MHz 

fPLH 

CLK 

Any Q 

4 

15 

4 

14 

ns 

fPHL 

4 

15 

4 

14 

tPHL 

PRE 

Any Q 

6 

22 

6 

19 

ns 

l PZH 

OC 

Any Q 

4 

21 

4 

18 

ns 

fPZL 

4 

21 

4 

18 

fPHZ 

OC 

Any Q 

2 

10 

2 

8 


fPLZ 

3 

1 5 

3 

13 



NOTE 1: For load circuit and voltage waveforms, see page 1-12. 


2-418 


Texas Instruments 

INCORPORATED 

POST OFFICE BOX 225012 • DALLAS. TEXAS 75265 




TYPES SN54ALS874, SIM54ALS876, SN54AS874, SN54AS876 
SN74ALS874, SN74ALS876, SN74AS874, SN74AS876 
DUAL 4-BIT D-TYPE EDGE-TRIGGERED FLIP-FLOPS 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, Vcc .7 V 

Input voltage.7 V 

Operating free-air temperature range: SN54AS874, SN54AS876 . — 55 °C to 1 25 °C 

SN74AS874, SN74AS876 . 0°Cto70°C 

Storage temperature range. -65°Cto150°C 


recommended operating conditions 



SN54AS874 

SN54AS876 

SN74AS874 

SN74AS876 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

Vcc Supply voltage 

4.5 5 5.5 

4.5 5 5.5 

V 

V|(-| High-level input voltage 

2 

2 

V 

V|i_ Low-level input voltage 

0.8 

0.8 

V 

lOH High-level output current 

-12 

-12 

mA 


— 1 51 

Iql Low-level output current 

32 

32 

mA 


48t 

fclock Clock frequency 



MHz 

t w Pulse duration 

PRE or CLR low 



ns 

CLK high 



CLK low 



Setup time 

tsu before CLKt 

Data 



ns 

PRE or CLR inactive 



th Hold time, data after CLKt 



ns 

Ta Operating free-air temperature 

-55 125 

o 

r> 

O 

°c 


tThe extended limit applies only if Vqq is maintained between 4.75 V and 5.25 V. 



electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


PARAMETER 

TEST CONDITIONS 

SN54AS874 

SN54AS876 

SN74AS874 

SN74AS876 

UNIT 

MIN TYPt MAX 

MIN TYPt MAX 

V|K 

V C c = 4.5 V, l| = - 1 8 mA 

-1.2 

-1.2 

V 

v OH 

V C c = 4.5 V, Ioh = - 12 mA 

2.4 3.2 

2.4 3.2 

V 

V CC = 4.75 V, Ioh = -15 mA 


2.4 3.3 

v OL 

Vcc = 4.5 V, lOL = 37 mA 

0.25 0.5 

0.25 0.5 

V 

V CC = 4.75 V, l 0 L = 48 mA 


0.35 0.5 

'OZH 

Vcc = 5.5 V, Vo = 2.7 V 

50 

50 

pA 

! OZL 

V C c = 5.5 V, Vo = 0.4 V 

-50 

-50 

pA 

'1 

Vcc = 3.5 V, V| = 7 V 



mA 

IlH 

Vcc = 5.5 V, V| = 2.7 V 



PA 

'IL 

Vcc = 5.5 V, V| = 0.4 V 



mA 

•o 5 

Vcc = 5.5 V, Vq = 2.25 V 

-30 -112 

-30 -112 

mA 

'cc 

Vcc = 5.5 V 

Outputs high 



mA 

Outputs low 



Outputs disabled 

100 

100 


tAll typical values are at Vqq = 5 V, = 25°C. 

§The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, Iqs- 

Additional information on these products can be obtained from the factory as it becomes available. 
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TYPES SN54ALS874, SN54ALS876, SN54AS874, SN54AS876 
SN74ALS874, SN74ALS876, SIM74AS874, SN74AS876 
DUAL 4 BIT D-TYPE EDGE-TRIGGERED FLIP-FLOPS 


'AS874 switching characteristics (see note 1) 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

V C C = 5 V, 

C L = 15 pF, 

R1 = 500 S3. 

R2 = 500 S3, 

T a = 25°C 

Vqc = 4 -5 V to 5.5 V. 

C L = 50 pF, 

R1 = 500 S3, 

R2 = 500 S3, 

T a = MIN to MAX 

UNIT 

•AS874 

SN54AS874 

SN74AS874 

MIN TYPt MAX 

MIN TYPt MAX 

MIN TYPt MAX 

fmax 




160 

160 

MHz 

l PLH 

CLK 

Any Q 


5.5 

5.5 

ns 

l PHL 


6 

6 

tPHL 

CLR 

Any Q 


7 

7 

ns 

<PZH 

OC 

Any Q 


3.5 

3.5 

ns 

l PZL 


5 

5 

«PHZ 

OC 

Any Q 


3.5 

3.5 

ns 

tPLZ 


5.5 

5.5 


'AS876 switching characteristics (see note 1) 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

Vcc = 5 V. 

C L = 15 pF. 

R1 = 500 Q. 

R2 = 500 S3, 

T A = 25°C 

Vcc = 4 - 5 v t0 5 5 V- 

C L = 50 pF, 

R1 = 500 S3, 

R2 = 500 S3, 

T a = MIN to MAX 

UNIT 

AS876 

SN54AS876 

SN74AS876 

MIN TYPt MAX 

MIN TYPt MAX 

MIN TYPt MAX 

fmax 




160 

160 

MHz 

l PLH 

CLK 

Any Q 


5.5 

5.5 

ns 

tPHL 


6 

6 

tPHL 

PRE 

Any Q 


7 

7 

ns 

tPZH 

OC 

Any Q 


3.5 

3.5 

ns 

IPZL 


5 

5 

tPHZ 

OC 

Any Q 


3.5 

3.5 

ns 

1PLZ 


5.5 

5.5 


t All typical values are at Vqc = 5 V, = 25°C. 

NOTE 1: For load circuit and voltage waveforms, see page 1-12. 
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TYPES SN54AS877, SN74AS877 
8-BIT UNIVERSAL TRANSCEIVER PORT CONTROLLERS 

D2661, DECEMBER 1982 


Included among the Package Options Are Com¬ 
pact, 24-Pin, 300-mil-Wide Dips and Both 28- 
Pin Plastic and Ceramic Chip Carriers 

Buffered 3-State Outputs Drive Bus Lines 
Directly 

Cascadable to n-Bits 

Eight Selectable Transceiver/Port Functions: 

— A to B or B to A 

— Register to A or Register to B 

— Shifted to A or Shifted to B 

— Off-Line Shifts (A and B Ports in High- 

Impedance State) 

— Register Clear 


SN54AS877 . . . . JT PACKAGE 
SN74AS877 .... NT PACKAGE 
(TOP VIEW) 


so 

c 

1 

LJ24 

3 vcc 

SI 

c 

2 

23 

HCLK 

S2 

c 

3 

22 

D SERIN 

A1 

c 

4 

21 

Ubi 

A2 

E 

5 

20 

U B2 

A3 

c 

6 

19 

D B3 

A4 

c 

7 

18 

U B4 

A5 

c 

8 

1 7 

3 B5 

A6 

L 

9 

16 

P B6 

A7 

c 

10 

1 5 

JB7 

A8 

c 

1 1 

14 

□ B8 

GND 

c 

12 

1 3 

□ Q8 


o Particularly Suitable for Use in Signature- 
Analysis Circuitry 

o Serial Register Provides: 

— Parallel Storage of Either A or B Input Data 
— Serial Transmission of Data from Either 
A or B Port 

• Dependable Texas Instruments Quality and 
Reliability 


SN54AS877 . . . . FH PACKAGE 
SN74AS877 . . . . FN PACKAGE 
(TOP VIEW) 

Z 
^ cc 

cn «- o O 0 _i UJ 

ifl u) w z > u m 


B1 

B2 

B3 

NC 

B4 

B5 

B6 


r-~ oo o o oo oo 

< < Z Z O oo co 

O 



/ —oaoL -tcjlj i_j\ 

4 3 2 1 2827 26 \ 

A1 

]6 

25[ 

A2 

]6 

24 [ 

A3 

T 

23 [ 

NC 

]8 

22 [ 

A4 

> 

21 [ 

A5 

]10 

20 [ 

A6 

]" 

1 9 [ 


12131415 

161718 / 

r~incL/ 


NC — No internal connection 


description 

The 'AS877 features two 8-bit I/O ports (A1-A8 and B1-B8), an 8-bit parallel-load, serial-in, parallel-out shift register, 
and control logic. With these features, this device is capable of performing eight selectable transceiver or port functions, 
depending on the state of the three select lines SO, SI ,and S2. These functions include: transferring data from port A to 
port B or vice versa (i.e., the transceiver function), transferring data from the register to either port, serial shifting data 
to either port, performing off-line shifts (with A and B ports in high-impedance state), and clearing the register. Syn¬ 
chronous parallel loading of the internal register can be accomplished from either port on the positive transition of the 
clock while serially shifting data in via the SERIN input. The 'AS877 is ideally suited for applications needing signature- 
analysis circuitry to enhance system verification and/or fault analysis. All serial data is shifted right. All outputs are 
buffer-type outputs designed specifically to drive bus lines directly and all are 3-state except for Q8, which is a totem- 
pole output. 

The SN54AS877 is characterized for operation over the full military temperature range of —55°C to 125 C. The 
SN74AS877 is characterized for operation from 0°C to 70°C. 


PRODUCT PREVIEW 

This document contains information on 
a product under development. Texas 
Instruments reserves the right to change 
or discontinue this product without 


Copyright © 1982 by Texas Instruments Incorporated 

Texas Instruments 2 

I NC OR 1*0 R A I I D 


POST OFFICE BOX 225012 • DALLAS. TEXAS 752G5 



TYPES SN54AS877, SN74AS877 

8-BIT UNIVERSAL TRANSCEIVER PORT CONTROLLERS 


FUNCTION TABLE 


MODE 

S2S1 SO 

CLOCK 

SERIN 

A1 Q1 B1 

A2 Q2 B2 

A3 Q3 B3 

A4 Q4 B4 

A5 Q5 B5 

A6 Q6 B6 

A7 Q7 B7 

A8 Q8 B8 

PORT 

FUNCTION 

L 

L 

L 

H or L 

X 

Z Q n A1 

ZQ n A2 

Z Q n A2 

ZQ n A4 

Z Q n A5 

Z Q n A6 

ZQ n A7 

Z Q n A8 

A TO B 

L 

L 

L 

t 

X 

Z A1 A1 

Z A2 A2 

Z A3 A3 

Z A4 A4 

Z A5 A5 

Z A6 A6 

Z A7 A7 

Z A8 A8 


L 

L 

H 

H or L 

X 

B1 Q n Z 

B2Q n Z 

B3 Q n Z 

B4 Q n Z 

B5 Q n Z 

B6 Q n Z 

B7Q n Z 

B8 Q n Z 

BTOA 

L 

L 

H 

t 

X 

B1 B1 Z 

B2 B2 Z 

B3 B3 Z 

B4 B4 Z 

B5 B5 Z 

B6 B6 Z 

B7 B7 Z 

B8B8Z 


L 

H 

L 

X 

o 

r 

X 

X Q n Q1 

X Q n Q2 

X Q n Q3 

X Q n Q4 

X Q n Q5 

X Q n Q6 

X Q n Q7 

X Q n Q8 


L 

H 

L 

t 

X 

Z A1 A1 

Z A2 A2 

Z A3 A3 

Z A4 A4 

Z A5 A5 

Z A6 A6 

Z A7 A7 

Z A8 A8 


L 

H 

H 

H or L 

X 

Q1 Q n X 

Q2 Q n X 

Q3 Q n X 

Q4 Q n X 

Q5 Q n X 

Q6 Q n X 

Q7 Q n X 

Q8 Q n X 


L 

H 

H 

t 

X 

B1 B1 Z 

B2 B2 Z 

B3 B3 Z 

B4 B4 Z 

B5 B5Z 

B6 B6 Z 

B7 B7 Z 

B8 B8 Z 


H 

L 

L 

H or L 

X 

ZQ n Q1 

Z Q n Q2 

Z Q n Q3 

ZQ n Q4 

Z Q n Q5 

Z Q n Q6 

ZQ n Q7 

Z Q n Q8 

SHIFT 

H 

L 

L 

t 

H 

Z H H 

Z Q1 Q1 

Z Q2 Q2 

Z Q3 Q3 

Z Q4 Q4 

Z Q5 Q5 

Z Q6 Q6 

Z Q7 Q7 

TO 

H 

L 

L 

t 

L 

Z L L 

Z Q1 Q1 

Z Q2 Q2 

Z Q3 Q3 

Z Q4 Q4 

Z Q5 Q5 

Z Q6 Q6 

Z Q7 Q7 

B 

H 

L 

H 

H or L 

X 

Q1 Q n Z 

Q2 Q n Z 

Q3 Q n Z 

Q4Q n Z 

Q5 Q n Z 

Q6 Q n Z 

Q7 Q n Z 

Q8 Q n Z 

SHIFT 

H 

L 

H 

1 

H 

H H Z 

Q1 Q1 Z 

Q2 Q2 Z 

Q3 Q3 Z 

Q4 Q4 Z 

Q5 Q5 Z 

Q6 Q6 Z 

Q7 Q7 Z 

TO 

H 

L 

H 

t 

L 

L L Z 

Q1 Q1 Z 

Q2 Q2 Z 

Q3 Q3 Z 

Q4 Q4 Z 

Q5 Q5 Z 

Q6 Q6 Z 

Q7 Q7 Z 

A 

H 

H 

L 

H or L 

X 

Z Q n Z 

ZQ n Z 

ZQ n Z 

Z Qn Z 

z Q n z 

ZQnZ 

ZQnZ 

ZQnZ 


H 

H 

L 

t 

H 

Z H Z 

ZQ1 Z 

Z Q2 Z 

Z Q3 Z 

Z Q4 Z 

Z Q5 Z 

Z Q6 Z 

Z Q7 Z 

SHIFT 

H 

H 

L 

t 

L 

Z LZ 

ZQ1Z 

Z Q2 Z 

Z Q3 Z 

Z Q4 Z 

Z Q5 Z 

Z Q6 Z 

Z Q7 Z 


H 

H 

H 

H or L 

X 

zo n z 

Z Qn Z 

ZQ n Z 

ZQnZ 

ZQnZ 

ZQnZ 

ZQn 2 

ZQ n Z 

Cl FAR 

H 

H 

H 

t 

X 

Z L Z 

Z L Z 

Z L Z 

Z LZ 

Z L Z 

Z LZ 

Z L Z 

Z L Z 



n = level of Q n (n = 1, 2 ... 8) established on most recent t transition of CLK. Q1 thru Q8 are the shift register outputs; only Q8 is available 
externally. The double inversions that take place as data travels from port to port are ignored in this table. 


logic symbol 


(ii 


( 2 ) 


S2_J2L 

CLK (23> 




[PORT CONTROLLER) 


29 

x. 


9-b (4/5/61- 
9-E>C10/7R 


( 22 ) 




(5) 

A2-^> 


u 


( 6 ) 


(7) 


( 8 ) 


-*+■ 

4 + 


(9) 


( 10 ) 






(ID 

A8>4> 


a 


nbers shown are for JT and NT packages. 


SI 

Z11 11 

Z12 12 

v<]( 1/3/5) 

13.1 13 

14(3/5) 


SI 

Z15 15- 

V<] (1/3/5) 
16,1 16 

17(3/5) 


SI 

Z33 33 

V<] (1/3/5) 
■34,1 34 
-35(3/51 


1=0 

(4/5/6) 10D 
(0/2) 10D 


(0/2I10D 

(1/3)100 


(0/2)10D 
(1/3110D 


(0/2/4) t>V 

0 Z13 

2/4 
Z14 




si 

(0/2/4)[>V 

0 Z16 

2/4 

Z17 




si 

(0/2/4 )[>V| 

0 Z34 

2/4 35 

Z35 


( 21 ) 

A ► B1 


( 20 ) 




(19) 




(18) 


■4+ 


(17) 


(16) 


- 4 — 


(15) , 




(14) 

< ► - B8 


( 13 ) 
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TYPES SN54AS877, SN74AS877 

8-BIT UNIVERSAL TRANSCEIVER PORT CONTROLLERS 


absolute maximum ratings over free-air temperature range 


Supply voltage, Vcc . 7 V 

Input voltage: All inputs . 7 V 

I/O ports . 5.5 V 

Voltage applied to a disabled 3-state output . 5.5 V 

Operating free-air temperature range: SN54AS877 . —55 Cto125°C 

SN74AS877 . 0°C to 70°C 

Storage temperature range .. —65 C to 150 C 


recommended operating conditions 



SN54AS877 

SN74AS877 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

Vcc Supply voltage 

4.5 5 5.5 

4.5 5 5.5 

V 

V|H High-level input voltage 

2 

2 

V 

V 11 _ Low-level input voltage 

0.8 

0.8 

V 

IqH High-level output current 

A1-A8, B1-B8 

-12 

-12 

mA 


—15+ 

Q8 

-2 

-2 

1 ol Low-level output current 

A1-A8, B1-B8 

32 

32 

mA 

Q8 

20 

20 

fclock Clock frequency 



MHz 

t w Duration of clock pulse 



ns 

t su Setup time before CLKf 

A1-A8, B1-B8, 

SERIN 



ns 

SO,SI ,S2 



th Hold time, data after CLKt 

A1-A8, B1-B8, 

SERIN 

0 

0 

ns 

S0,S1 ,S2 

0 

0 

T/\ Operating free-air temperature 

-55 125 

0 70 

°c 


t*The extended limits apply only if Vqq is maintained between 4.75 and 5.25 V. 

Additional information on these products can be obtained from the factory as it becomes available. 
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TYPES SN54AS877, SN74AS877 
8-BIT UNIVERSAL TRANSCEIVER PORT CONTROLLERS 


electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


PARAMETER 

TEST CONDITIONS 

SN54AS877 

SN74AS877 

UNIT 

MIN TYpt MAX 

MIN TYpt MAX 

V|K 

V CC = 4.5 V, l| = — 18 mA 

-1.2 

-1.2 

V 

v OH 

A1-A8 

B1-B8 

V CC = 4.5 V, Iqh = -12 mA 

2.4 3.2 

2.4 3.2 

V 

Vcc = 4.75 V, Ioh = mA 


2.4 3.3 

Q8 

Vcc = 4.5 V, Iqh = _ 2 mA 

2.5 3.4 

2.5 3.4 

Vcc = 4.75 V, Ioh = -2 mA 


2.7 3.4 

v OL 

All outputs except Q8 

Vcc = 4.5 V, Iql = 32 mA 

0.25 0.5 

0.25 0.5 

V 

Q8 

Vcc = 4.5 V, Iql = 20 mA 

0.5 

0.5 

l| 

SO, SI, S3 

Vcc = 5.5 V, V| = 7 V 

1 

0.6 

mA 

CLK and SERIN 

0.1 

0.1 

A1-A8, B1-B8 

Vcc = 5.5 V, V| = 5.5 V 

0.2 

0.2 

■IH 

SO, SI, S3 

V C c = 5.5 V, V| = 2.7 V 

800 

400 

MA 

CLK and SERIN 

20 

20 

A1-A8, B1-B8 * 

70 

70 

'IL 

SO, SI, S2 

Vcc = 5.5 V, V| = 0.4 V 

-2 

-2 

mA 

CLK and SERIN 

-0.3 

-0.3 

A1-A8, B1-B8 A 

-0.35 

-0.35 

'o 5 

Except Q8 

Vcc = 5.5 V, Vo = 2.25 V 

-30 -112 

-30 -112 

mA 

Q8 

-20 -112 

-20 -112 

'cc 

Vcc = 5.5 V 

136 

136 

mA 


* All typical values are at Vqc = 5 V, T/\ = 25 °C. 

A For I/O ports, the parameters I|h and l|(_ include the output currents Iqzh and 'OZL' respectively. 

$ The output conditions have been chosen to produce a current that closely approximates one-half of the true short-circuit current, Iqs- 


switching characteristics (see note 1) 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

Vcc = 5 V, 

C L = 15 pF, 

R-l = 500 n, 

R 2 = 500n, 

T a = 25°C 

Vcc = 4.5 V to 5.5 V, 

C L = 50 pF, 

R-] = 500 n, 

r 2 = 500 n, 

T A = MINtoMAX 

UNIT 

'AS877 

SN54AS877 

SN74AS877 

MIN TYP* MAX 

MIN TYP + MAX 

MIN TYP* MAX 

fmax 




75 

75 

MHz 

tPLH 

Any A port 

Any B port 


9.5 

9.5 

ns 

«PHL 


8 

8 

*PLH 

Any B port 

Any A port 


9.5 

9.5 

ns 

»PHL 


8 

8 

tPLH 

SO, SI, S2 

Any A or B 

port 


12 

12 

ns 

tPHL 


12 

12 

tPLH 

CLK 

Any A or B 

port 


6.5 

6.5 

ns 

<PHL 


12.5 

12.5 

tPLH 

CLK 

Q8 


9 

9 

ns 

tPHL 


9 

9 

tPHZ 

SO, SI, S2 

Any A or B 

port 


6 

6 

ns 

*PLZ 


6 

6 

tPZH 


10 

10 

ns 

'PZL 


10 

10 


* All typical values are at V cc = 5 V, T A = 25°C. 

NOTE 1: For load circuit and voltage waveforms, see page 1-12. 
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TYPES SN54AS877, SN74AS877 

8-BIT UNIVERSAL TRANSCEIVER PORT CONTROLLERS 


TYPICAL APPLICATION DATA 


BUS A TO BUS BOR BUS B TO BUS A OR 

SERIAL TRANSMISSION SERIAL TRANSMISSION 




SERIAL IN TO A PORT 


SERIAL IN TO B PORT 


SERIAL IN 


,, 

L 


1_V 


I v serin| 

A 

| REG 

1 

Cn 

A l 

1 B 

N 

1 1 

1 1 

1 Q8 1 


T 


SERIAL 

OUT 


Hi-Z 



2426 
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TYPES SN54ALS878, SN54ALS879, SN54AS878, SN54AS879 
SN74ALS878, SN74ALS879, SN74AS878, SN74AS879 
DUAL 4-BIT D TYPE EDGE-TRIGGERED FLIP-FLOPS WITH 3-STATE OUTPUTS 

D2661,APRIL 1982 


3-State Bus-Driving Outputs 
Full Parallel-Access for Loading 
Buffered Control Inputs 

Choice of True or Inverting Logic 
'ALS878, 'AS878 True Outputs 
'ALS879, 'AS879 Inverting Outputs 

Synchronous Clear 

Package Options Include Both Plastic and Ceramic Chip 
Carriers in Addition to Plastic and Ceramic DIPs 

Dependable Texas Instruments Quality and Reliability 


SN54ALS878, SN54AS878 . . . JT PACKAGE 
SN74ALS878, SN74AS878 ... NT PACKAGE 


1CLR C 1 
IOC C 2 
1D1 C 3 

1D2 C 4 

1D3 [> 
1D4 Qc 

201 C ; 

2D2 Us 
2D3 

2D4 £ u 
20C □ 11 
GND \2 i; 


(TOP VIEW) 

0? 4 j3 V CC 

□ 1 CLK 


22 D 1Q1 
21 3 102 

20 H 1 Q3 
19 : 104 
18 U 2Q1 
w] 202 
16 H 203 
IbH 204 
14 J 2CLK 
13 D 2CLR 


SN54ALS878. SN54AS878 . . . FH PACKAGE 


description 

These dual 4-bit registers feature three-state outputs designed 
specifically for bus driving. This makes these devices particularly 
suitable for implementing buffer registers, I/O ports, bidirectional 
bus drivers, and working registers. 

The dual 4-bit edge-triggered flip flops enter data on the low-to- 
high transition of the clock (1CLK and 2CLK). All types have 
individual synchronous clear inputs and output control pins for 
each group of 4-bit registers. 

The SN54ALS878, SN54ALS879, SN54AS878, and 
SN54AS879 are characterized for operation over the full military 
temperature range of -55°C to 125°C. The SN74ALS878, 
SN74ALS879, SN74AS878, and SN74AS879 are characteriz¬ 
ed for operation from 0°C to 70 °C. 


SN74ALS878, SN74AS878 . 

(TOP VIEW) 


FNPACKAGE 


- -- - 2 > -- 


1D2 ]s 
1D3 ]6 
1D4 ]? 
NC ]8 
2D1 ]9 
2D2 ]10 
2D3 ]11 


3 2 1 28 11 26 


12 13 14 1516 1 7 IB 


25 [ 1Q2 
24 [ 1Q3 
23[ 1 Q4 
22[ NC 
2l[ 2Q1 
20[ 2Q2 
19[ 2Q3 


luus 

SN54ALS879. SN54AS879 . . . JT PACKAGE 
SN74ALS879. SN74AS879 ... NT PACKAGE 
(TOP VIEW) 

iClrPTTJ^ 


iocC 

1 D 1 C 3 

1 D2 C 4 

1 D 3 C 5 
1D4[> 
2D 1 C 7 
2D2[> 
2D3[> 
2D4 r H 

20c[> 

(iNn£i; 


4 3 V C C 
1 3 1 CLK 
22 D 1 0 1 
21 3 102 
20 3 103 

193 104 
183201 
1/3 202 
16 3 20 3 
1b3 204 

14 3 2CLK 

13 3 2CLR 



SN54ALS879, SN54AS879 . . 

SN74ALS879, SN74AS879 . . 

(TOP VIEW) 

- IO 15 O j - 
o |o lu o uun 


FH PACKAGE 
FN PACKAGE 


«- «- Z > T- 


1D2 ] 5 
1D3 ]6 
1D4 ]/ 
NC ]8 
2D1 ]9 
2D2 ]10 
2D3 ]11 


4 3 2 1 28 2 7 26 


\ 12, ^ ^ ,1^ ^ / 


25 [ 1C2 
24 [ 1Q3 
23[ 1Q4 
22 [ NC 
21 [ 2Q1 
20 [ 2Q2 
19[ 2Q3 
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TYPES SPJ54ALS878, SN54ALS879, SN54AS878, SN54AS879 

SN74ALS878, SN74ALS879, SN74AS878, SN74AS879 

DUAL 4 BIT D-TYPE EDGE-TRIGGERED FLIP-FLOPS WITH 3-STATE OUTPUTS 


'ALS878,'AS878 
(EACH FLIP-FLOP) 


INPUTS 

OUTPUT 

Q 

OC 

CLR 

CLK 

D 

L 

L 

t 

X 

L 

L 

H 

t 

H 

H 

L 

H 

t 

L 

L 

L 

H 

L 

X 

Qo 

H 

X 

X 

X 

z 


FUNCTION TABLES 


'ALS879, 'AS879 
(EACH FLIP-FLOP) 


[ INPUTS 

OUTPUT 

Q 

OC 

CLR 

CLK 

D 

L 

L 

t 

X 

H 

L 

H 

t 

H 

L 

L 

H 

t 

L 

H 

L 

H 

L 

X 

Qo 

H 

X 

X 

X 

Z 


logic symbols 

'ALS878, 'AS878 


'ALS879, 'AS879 



1Q1 

1Q2 

1Q3 

1Q4 


201 

202 

203 

2Q4 


20C ■ 
2CLK 
2CLR 

2D1 

2D2 

2D3 

2D4 


W 

E 

iMBl 

m 

USES 


■ 




( 22 ) 


( 21 ) 

( 20 ) 

(19) 


I 11 ' ,o 

EN 

>C1 

1R 

b ___ r 

. (18) 

(14) 

113) ^ 

(7) 

0 

A 

o 

(8) 

^ (17) 


(9) 

^ (161 


(10) 

- US) 





1Q1 

102 

103 

104 


2Q1 

202 

2Q3 

2Q4 


logic diagrams (positive logic) 

ALS878. AS878 (EACH QUAD FLIP-FLOP) 


CLK 

CLR 


ALS879. 'AS879 (EACH QUAD FLIP-FLOP) 



Pin numbers shown are for JT and NT packages. 
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TYPES SN54ALS878, SN54ALS879, SN54AS878, SN54AS879 
SN74ALS878, SN74ALS879, SM74AS878, SM74AS879 
DUAL 4-BIT D-TYPE EDGE-TRIGGERED FLIP-FLOPS WITH 3-STATE OUTPUTS 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, Vcc .7 V 

Input voltage.7 V 

Voltage applied to a disabled 3-state output.5.5 V 

Operating free-air temperature range: SN54ALS878, SN54ALS879 .- 55 °C to 1 25 °C 

SN74ALS878, SN74ALS879 . 0°Cto70°C 

Storage temperature range .-65°Cto150°C 


recommended operating conditions 



SN54ALS878 

SN54ALS879 

SN74ALS878 

SN74ALS879 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

Vcc Supply voltage 

4.5 5 5.5 

4.5 5 5.5 

V 

V|h High-level input voltage 

2 

2 

V 

V|L Low-level input voltage 

0.8 

0.8 

V 

lOH High-level output current 

- 1 


mA 


-2.6 

lOL Low-level output current 

12 


mA 


24 

fclock Clock frequency 

0 30 

0 35 

MHz 

t w Pulse duration 

CLK high 

16.5 

14 

ns 

CLK low 

16.5 

14 

Setup time 
su before CLKt 

Data 

10 

10 

ns 

CLR 

20 

20 

Hold time 
th after CLKt 

Data 

4 

0 

ns 

CLR 

0 

0 

Ta Operating free-air temperature 

-55 125 

0 70 

°C 


electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 





SN54ALS878 

SN74ALS878 





SN54ALS879 

SN74ALS879 


PARAMETER 

TEST CONDITIONS 

MIN TYPt MAX 

MIN TYPt MAX 

UNIT 

V|K 

Vcc = 4.5 V, 

l| = -18 mA 

-1.5 

-1.5 

V 


V C C = 4.5 V, 

lOH = “I m A 

2.4 3.3 




Vcc = 4 - 5 v 

lOH = _ 2.6 mA 


2.4 3.2 



V C C = 4.5 V, 

lOL = 1 2 mA 

0.25 0.4 

0.25 0.4 

V 


V C c = 4.5 V 

lOL = 24 mA 


0.35 0.5 

'OZH 

V C C = 5.5 V, 

V 0 = 2.7 V 

20 

20 

pA 

'OZL 

V C C = 5.5 V. 

V 0 = 0.4 V 

-20 

-20 

pA 

l| 

V CC = 5.5 V, 

V| = 7 V 

0.1 

0.1 

mA 

'IH 

Vcc = 5.5 V, 

V| = 2.7 V 

20 

20 

pA 

'IL 

V C C = 5.5 V, 

V| = 0.4 V 

-0.2 

-0.2 

mA 

l 0 § 

V C c = 5.5 V, 

Vo = 2.25 V 

-15 -70 

-15 -70 

mA 



Outputs high 

14 21 

14 21 


'cc 

V C c = 5.5 V, 

Outputs low 

18 29 

CO 

N) 

CO 

mA 



Outputs disabled 

20 31 

20 31 



tAll typical values are at Vqq = 5 V, T/^ = 25 °C. 

§The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, Iq^. 
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TYPES SN54ALS878, SN54ALS879, SN54AS878, SN54AS879 

SN74ALS878, SN74ALS879, SN74AS878, SN74AS879 

DUAL 4-BIT D-TYPE EDGE-TRIGGERED FLIP-FLOPS WITH 3-STATE OUTPUTS 


switching characteristics (see note 1) 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 


Vcc = 4 5 v to 5.5 V, 

Cl = 50 pF, 

R1 = 500 Q, 

R2 = 500 Q, 

Ta = MIN to MAX 


UNIT 




SN54ALS878 

SN54ALS879 

SN74ALS878 

SN74ALS879 





MIN 

MAX 

MIN 

MAX 


fmax 



30 


35 


MHz 

t PLH 

CLK 

Q CALS878) or 

4 

15 

4 

14 


l PHL 

Q CALS879) 

4 

1 5 

4 

14 


tpZH 

OC 

Q (’ALS878) or 

4 

21 

4 

18 

ns 

tpZL 

Q CALS879) 

4 

21 

4 

18 

tPHZ 

OC 

Q ('ALS878) or 

2 

10 

2 

8 


tPLZ 

Q ('ALS879) 

3 

1 5 

3 

13 



NOTE 1: For load circuit and voltage waveforms, see page 1-12. 


D flip-flop signal conventions 

It is Tl practice to name the outputs and other inputs of a D-type flip-flop and to draw its logic symbol based on the 
assumption of true data (D) inputs. Then outputs that produce data in phase with the data inputs are called Q and those 
producing complementary data are called Q. An input that causes a Q output to go high or a Q output to go low is called 
Preset; an input that causes a Q output to go high or a Q output to go low is called Clear. Bars are used over these pin 
names ( PRE and CLR) if they are active low. 

In some applications it may be advantageous to redesignate the data input D. In that case all the other inputs and 
outputs should be renamed as shown below. Also shown are corresponding changes in the graphical symbol. Arbitrary 
pin numbers are shown in parentheses. 


PfiE 

CLK 


( 1 ) 


( 2 ) 


(3) 


CLR 


(4) 


S 

t> Cl 
ID 
R 


(5) 


( 6 ) 


CLR 

CLK 

D 

PRE 


( 1 ) 


( 2 ) 


- (3) 


14) 


R 

> Cl 
ID 
S 


(5) 


161 


Q 

Q 


Notice that Q and Q exchange names, which causes Preset and Clear to do likewise. Also notice that the polarity 
indicators (£>.) on PRE and CLR remain since these inputs are still active-low, but that the presence or absence of the 
polarity indicator changes at D, Q, and Q. Of course pin 5 (Q) is still in phase with the data input D, but now both are 
considered active-low. 
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TYPES SN54ALS878, SN54ALS879, SN54AS878. SN54AS879 
SN74ALS878, SN74ALS879, SN74AS878, SN74AS879 
DUAL 4-BIT D-TYPE EDGE-TRIGGERED FLIP-FLOPS WITH 3-STATE OUTPUTS 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, Vcc .7 V 

Input voltage.7 V 

Voltage applied to a disabled 3-state output.5.5 V 

Operating free-air temperature range: SN54AS878, SN54AS879 .-55°Cto125°C 

SN74AS878, SN74AS879 . 0°Cto70°C 

Storage temperature range .- 65 °C to 1 50 °C 


recommended operating conditions 



SN54AS878 

SN54AS879 

SN74AS878 

SN74AS879 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

Vcc Supply voltage 

4.5 5 5.5 

4.5 5 5.5 

V 

V|h High-level input voltage 

2 

2 

V 

V|l Low-level input voltage 

0.8 

0.8 

V 

lOH High-level output current 

-12 

-12 

mA 


— 15! 

lOL Low-level output current 

32 

32 

mA 


48t 

f c |ock Clock frequency 



MHz 

t w Pulse duration 

CLK low 



ns 

CLK high 



Setup time 
su before CLK! 

Data 



ns 

CLR 



Hold time 
th after CLKt 

Data 



ns 

cl/t 



Ta Operating free-air temperature 

-55 125 

0 70 

°C 


tThe extended limits apply only if Vccis maintained between 4.75 V and 5.25 V. 


electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


PARAMETER 

TEST CONDITIONS 

SN54AS878 

SN54AS879 

SN74AS878 

SN74AS879 

UNIT 

MIN TYPt MAX 

MIN TYPt MAX 

V|K 

Vcc = 4.5 V, l| = - 18 mA 

-1.2 

-1.2 

V 

VOH 

Vcc = 4.5 V, IqH = - 1 2 mA 

2.4 3.2 

2.4 3.2 

V 

Vcc = 4.75 V, lOH = - 1 5 mA 


2.4 3.3 

v OL 

Vcc = 4.5 V, lOL = 32 mA 

0.25 0.5 

0.25 0.5 

V 

Vcc = 4.75 V, lOL = 48 mA 


0.35 0.5 

'OZH 

Vcc = 5.5 V, Vo = 2.7 V 

50 

50 

mA 

'OZL 

V C c = 5.5 V, Vo = 0.4 V 

-50 

-50 

pA 

■l 

Vcc = 5.5 V, V| = 7 V 



mA 

'IH 

V C c = 5.5 V, V| = 2.7 V 



pA 

l|L 

V C c = 5.5 V, V| = 0.4 V 



mA 

l 0 § 

V C c = 5.5 V, V 0 = 2.25 V 

-30 -112 

-30 -112 

mA 

'CC 

V C C = 5.5 V, 

See note 1 

Outputs high 



mA 

Outputs low 



Outputs disabled 

100 

100 


t All typical values are at Vqq = 5 V, = 25 °C. 

§The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, Ipg. 
NOTE 1: Iqc is measured with CLR and all D inputs grounded, and CLK and OC at 4.5 V. 

Additional information on these products can be obtained from the factory as it becomes available. 


PRODUCT PREVIEW 

This page contains information on a 
product under development. Texas 
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TYPES SN54ALS878, SIM54ALS879, SN54AS878, SN54AS879 

SN74ALS878, SN74ALS879, SN74AS878, SN74AS879 

DUAL 4-BIT D-TYPE EDGE-TRIGGERED FLIP-FLOPS WITH 3-STATE OUTPUTS 


2-432 


switching characteristics (see note 1) 





Vcc = 5 V, 

V C c = 4.5 V to 5.5 V, 





C L = 15 pF, 

C L = 50 pF, 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

R1 = 500 a, 

R2 = 500 0, 

T A = 25 °C 

R1 = 500 S3, 

R2 = 500 S3, 

T a = MIN to MAX 

UNIT 




'AS878 

SN54AS878 

SN74AS878 





'AS879 

SN54AS879 

SN74AS879 





TYPt 

MIN TYPt MAX 

MIN TYPt MAX 


fmax 




160 

160 

MHz 

‘PLH 

CLK 

Q ('AS878I or 


5.5 

5.5 

ns 

tpHL 

Q CAS879) 


6 

6 

tPZH 

OC 

Q CAS878) or 


3.5 

3.5 

ns 

tpZL 

Q ('AS879) 


5 

5 

tPHZ 

OC 

Q ('AS878) or 


3.5 

3.5 

ns 

tPLZ 

Q CAS879) 


5.5 

5.5 


JAM typical values are at Vqq = 5 V, T a = 25 °C. 

NOTE 1: For load circuit and voltage waveforms, see page 1-12. 


Additional information on these products can be obtained from the factory as it becomes available. 
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TYPES SN54ALS880, SN54AS880, SN74ALS880, SN74AS880 
DUAL 4-BIT D-TYPE LATCHES WITH 3-STATE OUTPUTS 

D 2661, DECEMBER 1982 


3-State Buffer-Type Outputs Drive Bus-Lines Directly 
Bus-Structured Pinout 

'ALS873 Is Alternative Version with Noninverting 
Outputs 

Package Options Include Both Plastic and Ceramic 
Chip Carriers in Addition to Plastic and Ceramic DIPs 


SN54ALS880, SN54AS880 . . . JT PACKAGE 
SN74ALS880, SN74AS880 ... NT PACKAGE 
(TOP VIEW) 


O Dependable Texas Instruments Quality and Reliability 
description 

These dual 4-bit registers feature three-state outputs designed 
specifically for bus driving. This makes these devices particularly 
suitable for implementing buffer registers, I/O ports, bidirectional 
bus drivers, and working registers. 

The dual 4-bit latches are transparent D-type. While the latch 
enable input (1C or 2C) is high, the Q outputs will follow the data 
(D) inputs in inverted form, according to the function table. When 
the latch enable input is taken low, the outputs will be latched. 
When PRE goes low, the Q outputs go low independently of the 
clock. The outputs are in a high-impedance state when OC 


ipreC 1 

ioc C 2 
1 D1 113 
1D2 [> 
1D3 0 
1 D4 C 6 
2D1 C? 
2D2 [> 
2D3[> 
2D4 £ 10 
20C[jl 
GNDQ12 


ron 

23 J 

22 D 
21] 
20 3 
19 D 
is: 
17] 
16 3 
isD 
14] 
i3: 


Vcc 

ic 

1Q1 

1Q2 

1Q3 

1Q4 

2Q1 

2Q2 

2Q3 

2Q4 

2C_ 

2PRE 


(output control) is at a high logic level. 


The SN54ALS880 and SN54AS880 are characterized for 
operation over the full military temperature range of — 55 °C to 
125°C. The SN74ALS880 and SN74AS880 are characterized 
for operation from 0 °C to 70 °C. 


SN54ALS880. SN54AS880 . . . FH PACKAGE 
SN74ALS880. SN74AS880 . . . FN PACKAGE 
(TOP VIEW) 


FUNCTION TABLES (EACH LATCH) 


INPUTS 

OUTPUT 

Q 

OC 

PRE 

ENABLE C 

D 

L 

L 

X 

X 

L 

L 

H 

H 

H 

L 

L 

H 

H 

L 

H 

L 

H 

L 

X 

Qo 

H 

X 

X 

X 

z 


OOlO 
> «- «- 



2Q1 

2Q2 

2Q3 


NC — No internal connection 


Copyright «') 1982 by Texas Instruments Incorporated 
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TYPES SN54ALS880, SN54AS880, SN74ALS880, SN74AS880 
DUAL 4-BIT D-TYPE LATCHES WITH 3-STATE OUTPUTS 


logic symbol 



ic 

1PRE 

1D1 

102 

1D3 

104 


(23) 


(1) 


(3) 


Cl 

s 

X- 


(4) 


( 6 ) 


p 




n 

inq 

i 

EEd 



101 

1Q2 

1Q3 

1&4 


2Q1 

2Q2 

2Q3 

254 


logic diagram (each quad latch, positive logic) 


OC 

C 

PRE 

D1 


D2 


D3 


D4 



Pin numbers shown are for JT and NT packages. 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, Vqq .7 V 

Input voltage.7 V 

Voltage applied to a disabled 3-state output.5.5 V 

Operating free-air temperature range: SN54ALS880, SN54AS880 . -55°Cto125°C 

SN74ALS880, SN74AS880 . 0°Cto70°C 

Storage temperature range. -65°Cto150°C 
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TYPES SN54ALS880, SN54AS880, SN74ALS880, SN74AS880 
DUAL 4-BIT D-TYPE LATCHES WITH 3-STATE OUTPUTS 


recommended operating conditions 



SN54ALS880 

SN74ALS880 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

Vcc Supply voltage 

4.5 5 5.5 

4.5 5 5.5 

V 

V|h High-level input voltage 

2 

2 

V 

V|(_ Low-level input voltage 

0.8 

0.8 

V 

lOH High-level output current 

-1 


mA 


-2.6 

Iql Low-level output current 

12 


mA 


24 

t w Pulse duration 

PRE low 

15 

15 

ns 

Enable C high 

15 

15 

* su Setup time, data before enable CJ 

15 

15 

ns 

th Hold time, data after enable Ct 

10 

10 

ns 

Ta Operating free-air temperature 

-55 125 

o 

r-- 

O 

°c 


electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


PARAMETER 

TEST CONDITIONS 

SN54ALS880 

SN74ALS880 

UNIT 

MIN TYPt MAX 

MIN TYPt MAX 

V|K 

Vcc = 4.5 V, l| = - 1 8 mA 

-1.5 

-1.5 

V 

v OH 

Vcc = 4.5 V, IqH = -1 mA 

2.4 3.3 


V 

VCC = 4.5 V |q|_I = -2.6 mA 


2.4 3.2 

v OL 

Vcc = 4.5 V, Iql = 1 2 mA 

0.25 0.4 

0.25 0.4 

V 

Vcc = 4.5 V l 0L = 24 mA 


0.35 0.5 

>OZH 

V C c = 5.5 V, Vo = 2.7 V 

20 

20 

pA 

'OZL 

V C c = 5.5 V, V 0 = 0.4 V 

-20 

-20 

pA 

'1 

V C c = 5.5 V, V| = 7 V 

0.1 

0.1 

mA 

>IH 

V C c = 5.5 V, V| = 2.7 V 

20 

20 

PA 

'IL 

V C C = 5.5 V, V| = 0.4 V 

-0.1 

-0.1 

mA 

io§ 

Vcc = 5.5 V, Vq = 2.25 V 

-15 -70 

o 

r- 

1 

id 

l 

mA 

'cc 

V C c = 5.5 V 

Outputs high 

14 21 

14 21 

mA 

Outputs low 

19 29 

19 29 

Outputs disabled 

20 31 

20 31 


tAll typical values are at Vqq = 5 V, = 25°C. 

§The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, Iqs- 
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TYPES SN54ALS880, SN54AS880, SN74ALS880, SN74AS880 
DUAL 4-BIT D-TYPE LATCHES WITH 3-STATE OUTPUTS 


switching characteristics (see note 1) 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 


V CC = 4.6 V to 5,5 V, 
Cl = 50 pF, 

R1 = 500 R, 

R2 = 500 R, 

T A = MIN to MAX 


UNIT 




SN54ALS880 

SN74ALS880 





MIN 

MAX 

MIN 

MAX 


tPLH 


Q 

3 

23 

3 

20 


tPHL 


3 

15 

3 

14 


tPLH 



8 

31 

8 

24 


tpHL 



8 

22 

8 

21 


tPHL 

PRE 

Q 

6 

24 

6 

21 

ns 

tPZH 

OC 

Q 

4 

21 

5 

18 

ns 

tPZL 

4 

21 

5 

18 

tPHZ 

OC 

Q 

2 

10 

2 

8 


tPLZ 

3 

15 

3 

13 



NOTE 1: For load circuit and voltage waveforms, seepage 1-12. 


D latch signal conventions 

It is Tl practice to name the outputs and other inputs of a D-type latch and to draw its logic symbol based on the 
assumption of true data (D) inputs. Then outputs that produce data in phase with the data inputs are called Q and those 
producing complementary data are called Q. An input that causes a Q output to go high or a Q output to go low is called 
Preset; an in put t hat causes a Q output to go high or a Q output to go low is called Clear. Bars are used over these pin 
names ( PRE and CLR) if they are active low. 

In some applications it may be advantageous to redesignate the data input D. In that case all the other inputs and 
outputs should be renamed as shown below. Also shown are corresponding changes in the graphical symbol. Arbitrary 
pin numbers are shown in parentheses. 


PRE 

C 


CLR 


( 1 ) 


( 2 ) 


(3) 


( 4 ) 


S 

Cl 

ID 

R 


(5) 


■ Q 


iliJ 

R 

_ (5) 

(2) 

Cl 


(3) ^ 



“ ^*1 

ID 

(6) 


S 



Notice that Q and Q exchange names, which causes Preset and Clear to do likewise. Also notice that the polarity 
indicators (fc») on PRE and CLR remain since these inputs are still active-low, but that the presence or absence of the 
polarity indicator changes at D, Q, and Q. Of course pin 5 (Q) is still in phase with the data input D, but now both are 
considered active-low. 
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TYPES SN54ALS880, SN54AS880, SN74ALS880, SN74AS880 
DUAL 4-BIT D-TYPE LATCHES WITH 3-STATE OUTPUTS 


recommended operating conditions 



SN54AS880 

SN74AS880 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

Vcc Supply voltage 

4.5 5 5.5 

4.5 5 5.5 

V 

V|n High-level input voltage 

2 

2 

V 

V|i_ Low-level input voltage 

0.8 

0.8 

V 

lOH High-level output current 

-12 

-12 

mA 


— 1 51 

Iql Low-level output current 

32 

32 

mA 


48t 

t w Pulse duration 

PRE low 



ns 

Enable C high 



tsu Setup time, data before enable Cl 



ns 

th Hold time, data after enable Cl 



ns 

Ta Operating free-air temperature 

-55 125 

o 

O 

°c 


tThe extended limits apply only if Vcc' s maintained between 4.75 V and 5.25 V. 


electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


PARAMETER 

TEST CONDITIONS 

SN54AS880 

SN74AS880 

UNIT 

MIN TYPt MAX 

MIN TYPt MAX 

V|K 

Vcc = 4.5 V, l| = — 18 mA 

-1.2 

-1.2 

V 

VOH 

Vcc = 4.5 V, lOH =-12 mA 

2.4 3.2 

2.4 3.2 

V 

Vcc = 4.75 V, lOH = “15 mA 


2.4 3.3 

v OL 

V C c = 4.5 V, lOL = 32 mA 

0.25 0.5 

0.25 0.5 

V 

Vcc = 4.75 V, lOL = 48 mA 


0.35 0.5 

'OZH 

Vcc = 5.5 V, V 0 = 2.7 V 

50 

50 

pA 

'OZL 

V C C = 5.5 V, V 0 = 0.4 V 

-50 

-50 

pA 

l| 

V C c = 5.5 V, V| = 7 V 

0.1 

0.1 

mA 

IlH 

V C c = 5.5 V, V| = 2.7 V 

20 

20 

pA 

IlL 

V C c = 5.5 V, V| = 0.4 V 

-0.2 

-0.2 

mA 

io 5 

V C c = 5.5 V, V 0 = 2.25 V 

-30 -112 

- 30 -11 2 

mA 

'cc 

V C c = 5.5 V 

Outputs high 



mA 

Outputs low 



Outputs disabled 

86 

86 


♦ All typical values are at Vqq = 5 V, T/\ = 25 °C. 

§The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, Iqs- 


Additional information on these products can be obtained from the factory as it becomes available. 
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TYPES SN54ALS880, SN54AS880, SN74ALS880, SN74AS880 
DUAL 4-BIT D-TYPE LATCHES WITH 3-STATE OUTPUTS 


switching characteristics (see note 1) 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

Vcc = 5 V, 

C L = 15 pF, 

R1 = 500 Q, 

R2 = 500 Q, 

T a = 25°C 

Vcc = 4 5 v to 5.5 V, 

C L = 50 pF, 

R1 = 500 53, 

R2 = 500 53, 

T a = MIN to MAX 

UNIT 

'AS880 

SN54AS880 

SN74AS880 

TYPt 

MIN TYPt MAX 

MIN TYPt MAX 

l PLH 

D 

Q 


5.5 

5.5 

ns 

tPHL 


4 

4 

tPLH 

C 

Q 


7 

7 

ns 

tpHL 


5 

5 

tpHL 

PRE 

Q 


6 

6 

ns 

tPZH 

OC 

Q 


3.5 

3.5 

ns 

tPZL 


5 

5 

tPHZ 

OC 

Q 


3.5 

3.5 

ns 

tPLZ 


5.5 

5.5 


tAll typical values are at Vqc = 5 V, = 25 °C. 

NOTE 1: For load circuit and voltage waveforms, see page 1-12. 

Additional information on these products can be obtained from the factory as it becomes available. 
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TYPES SN54AS181 A, SN54AS881 A, SN74AS181A, SN74AS881A 
ARITHMETIC LOGIC UNITS/FUNCTION GENERATORS 

02661, DECEMBER 1982 


Package Options Include the 'AS181A In 
Compact 300-mil or Standard 600-mil DIPs. 
The 'AS881A Is Offered In 300-mil DIPs. 
Both Devices Are Available in Both Plastic 
and Ceramic Chip Carriers 

Full Look-Ahead for High-Speed Operations 
on Long Words 

Arithmetic Operating Modes: 

Addition 

Subtraction 

Shift Operand A One Position 
Magnitude Comparison 
Plus Twelve Other Arithmetic 
Operations 

Logic Function Modes 
Exclusive-OR 
Comparator 
AND, NAND, OR, NOR 
'AS881A Provides Status 
Register Checks 

Plus Ten Other Logic Operations 

Dependable Texas Instruments Quality 
and Reliability 


SN54AS181A . . . ,J OR JT PACKAGE 
SN54AS881A . . . . JT PACKAGE 
SN74AS181A ....N OR NT PACKAGE 
SN74AS881A .... NT PACKAGE 
(TOP VIEW) 


BO 

c 

1 

OiT 

IWcc 

AO 

c 

2 

23 

Dai 

S3 

c 

3 

22 

□ B1 

S2 

c 

4 

21 

D A2 

SI 

c 

5 

20 

DB2 

SO 

c 

6 

19 

D A3 

C n 

c 

7 

18 

D§3 

M 

□ 

8 

17 

5g 

FO 

c 

9 

16 

D C n + 4 

FI 

c 

10 

15 


F2 

c 

11 

14 

Da = b 

GND 

c 

12 

13 

D?3 


SN54AS181 A, SN54AS881A-FH PACKAGE 

SN74AS181A, SN74AS881A . . . . FN PACKAGE 

'AS181A, 'AS881A 
(TOP VIEW) 


logic symbol 



CJ 

M 0,0 0 O -- r- 

CO l< |CQ H > i< im 



NC - no internal connection 


Pin numbers shown are J, JT, N and NT packages. 


For complete information on the SN54AS881A and the SN74AS881 A, see page 2-127. 


ADVANCE INFORMATION 

This document contains information on 
a new product. Specifications are subject 
to change without notice. 
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TYPES SN54AS882, SN74AS882 
32-BIT LOOK-AHEAD CARRY GENERATORS 

D2661, DECEMBER 1982 


Directly Compatible with the New 'AS181A 
and 'AS881A ALU's 


SN54AS882. . . JT PACKAGE 
SN74AS882 ... NT PACKAGE 
(TOP VIEW) 


Included among the Package Options Are 
Compact, 24-Pin, 300-mil-Wide DIPs and 
Both 28-Pin Plastic and Ceramic Chip Car¬ 
riers 

Capable of Anticipating the Carry Across a 
Group of Eight 4-Bit Binary Adders 

Cascadable to Perform Look-Ahead Across 
n-Bit Adders 

Typical Carry Time, C n to Any C n + j, Is Less 
Than 6 ns (Cl = 15 pF) 


Cn 

c 

|l ^24 

D vcc 

GO 

c 

2 

23 

□ nc 

PO 

c 

3 

22 

□ Cn + 32 

G1 

c 

4 

21 

3p7 

PI 

L 

5 

20 

DG7 

cn + 8 

L 

6 

19 

Dp6 

G2 

L 

7 

18 

Dee 

P2 

C 

8 

17 

D Cn + 24 

G3 

c 

9 

16 

5p5 

P3 

c 

10 

15 

P G5 

CN + 16 

c 

1 1 

14 

2 P4 

GND 

L 

12 

13 

2 G4 


• Dependable Texas Instruments Quality and 
Reliability 


description 

The 'AS882 is a high-speed look-ahead carry 
generator capable of anticipating the carry across a 
group of eight 4-bit adders permitting the designer to 
implement look-ahead for a 32-bit ALU with a single 
package or, by cascading 'AS882's, full look-ahead 
is possible across n-bit adders. 

The SN54AS882 is characterized for operation over 
the full military temperature range of -55°C to 
1 25 °C. The SN74AS882 is characterized for opera¬ 
tion from 0°C to 70 °C. 


SN54AS882... FH PACKAGE 
SN74AS882. . . FN PACKAGE 
(TOP VIEW) 


co 


o 



ID- ^ 2 zlDlD- IO 

+ O 


NC-No internal connection 


'AS882 LOGIC EQUATIONS 

C n + 8 = G1+P1G0 + P1P0C n 

Cn+16 = G3 + P3G2 + P3P2G1 +P3P2P1G0 
+ P3P2P1P0C n 

C n + 24 = G5 + P5G4 + P5P4G3 + P5P4P3G2 
+ P5P4P3P2G1 + P5P4P3P2P1GO 
+ P5P4P3P2P1P0C n 

C n + 32 = G7 + P7G6 + P7P6G5 + P7P6P5G4 
+ P7P6P5P4G3 + P7P6P5P4P3G2 
+ P7P6P5P4P3P2G1 + P7P6P5P4P3P2P1 GO 
+ P7P6P5P4P3P2P1P0C n 


logic symbol 


CPG 


c n 

(1) 





(3) 




GO 

(2) 





(5) 


CPI 


3l 

(4) 


CGI 


V2 

(8) 



coi 

32 

(7) 


CG2 


(10) 


CP3 

C03 


(9) 


CG3 

P4 

(14) 



C05 


(13) 



P5 

(16) 



C07 

G5 

(15) 


CG5 

P6 

(19) 


CP6 


G6 

(18) 





(21) 




G7 

(20) 


CG7 



( 6 ) 


(11) 


(17) 


( 22 ) 


.Cn+8 
Cn+16 
. Cn+24 
, Cn+32 


Pin numbers shown are for JT and NT packages. 


Copyright © 1982 Texas Instruments Incorporated 
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TYPES SN54AS882, SN74AS882 
32-BIT LOOK-AHEAD CARRY GENERATORS 


FUNCTION TABLE 
FOR C n + 32 OUTPUT 


INPUTS 


G7 66 55 54 53 52 Si 50 P7 P6 P5 P4 P3 P2 Pi 


L 

X 

X 

X 

X 

X 

X 

X X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

L 

X 

X 

X 

X 

X 

X L 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

L 

X 

X 

X 

X 

X L 

L 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

L 

X 

X 

X 

X L 

L 

L 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

L 

X 

X 

X L 

L 

L 

L 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

L 

X 

X L 

L 

L 

L 

L 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

L 

X L 

L 

L 

L 

L 

L 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

L L 

L 

L 

L 

L 

L 

L 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X L L L 

All other combinations 

L 

L 

L 

L 

L 

H 



FUNCTION TABLE 
FOR C n + 24 OUTPUT 



FUNCTION TABLE 
FOR C n+ i6 OUTPUT 


FUNCTION TABLE 
FOR C n + 8 OUTPUT 
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TYPES SN54AS882, SN74AS882 
32-BIT LOOK-AHEAD CARRY GENERATORS 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, V^c.7 V 

Input voltage.7 V 

Operating free-air temperature range: SN54AS882 .-55°Cto125°C 

SN74AS882 .0°Cto70°C 

Storage temperature range.- 65 °C to 1 50 °C 



recommended operating conditions 



SN54AS882 

SN74AS882 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

VqC Supply voltage 

4.5 5 5.5 

4.5 5 5.5 

V 

V|h High-level input voltage 

2 

2 

V 

V|(_ Low-level input voltage 

0.8 

0.8 

V 

lOH High-level output current 

-2 

-2 

mA 

lOL Low-level output current 

20 

20 

mA 

Ta Operating free-air temperature 

-55 125 

0 70 

°C 
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TYPES SN54AS882, SN74AS882 
32-BIT LOOK-AHEAD CARRY GENERATORS 


■ 


electrical characteristics over recommended operating free-air temperature range {unless otherwise noted) 


TEST CONDITIONS 


| MIN 

TYpt 

MAX 

1 -1-2 

2.5 

3.2 


2.7 

3.2 



0.3 

0.5 

1 0.5 



V C C = 5.5 V, 


V CC = 5 5 v 


150 


72 105 


150 


72 105 


‘ All typical values are at V^c = 5 V, T^ = 25°C. 

5 The output conditions have been chosen to produce a current that closely approximates one-half of the true short circuit current, Iqs 
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TYPES SN54AS882, SN74AS882 
32-BIT LOOK-AHEAD CARRY GENERATORS 


switching characteristics (see note 1) 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

V C C = 5 V, 

C L = 15 pF, 

R L = 500 Q, 

T A = 25°C 


Vec 
c L = 

r l = 
t a = 

= 4.5 V to 5.5 V. 

50 pF, 

500 Q, 

MIN to MAX 


UNIT 

'AS882 

SN54AS882 

SN74AS882 

MIN TYPt MAX 

MIN 

TYPl 

MAX 

MIN TYPt 

MAX 

t pd 

C n 

Any output 

6 

4 


15 

4 

14 


tpd 

PorG 

Cn + 8 

4 

2 


9 

2 

8 


tpd 

Por G 

C n + 16 

6 

2 


9 

2 

8 

ns 

tpd 

P or G 

Cn + 24 

7 

2 


11 

2 

10 


tpd 

P or 5 

C n + 32 

10.5 

2 


13 

2 

12 



'pel = l PHL or 'PLH 

t All typical values are at = 5 V, Ta = 25 °C. 

NOTE 1: For load circuit and voltage waveforms, see page 1-12. 


TYPICAL APPLICATION DATA 

The application given in figure 1 illustrates how the 'AS882 can implement look-ahead carry for a 32-bit ALU (in this 
case, the popular 'AS881) with a single package. Typical carry times shown are derived using the standard Advanced 
Schottky load circuit with C(_ = 15 pF. 


AB AB AB Ab AB Ab AB AB 



FIGURE 1 - 'AS881A ALU WITH 'AS882 LOOK-AHEAD CARRY GENERATORS 
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TYPES SN54AS885, SN74AS885 
8-BIT MAGNITUDE COMPARATORS 

D2662, DECEMBER 1982 


• Included among the Package Options Are 
Compact, 24-Pin, 300-mil DIPs and Both 
28-Pin Ceramic and Plastic Chip Carriers 

• Latchable P Input Ports with Power-Up Clear 

• Choice of Logical or Arithmetic (2's Com¬ 
plement) Comparison 

• Data and PLE Inputs Utilize P-N-P Input 
Transistors to Reduce DC Loading Effects 

• Approximately 35% Improvement in AC 
Performance Over Schottky TTL while 
Performing More Functions 

• Cascadable to n-Bits while Maintaining High 
Performance 

• 10% Less Power than STTL for an 8-Bit 
Comparison 

• Dependable Texas Instruments Quality and 
Reliability 


description 

These advanced Schottky devices are capable of 
performing high-speed arithmetic or logic comparisons 
on two 8-bit binary or two's complement words. Two 
fully decoded decisions about words P and Q are 
externally available at two outputs. These devices are 
fully expandable to any number of bits without 
external gates. The P > Q and P < Q outputs of a 
stage handling less-significant bits may be connected 
to the P > Q and P < Q inputs of the next stage 
handling more-significant bits to obtain comparisons 
of words of longer lengths. The cascading paths are 
implemented with only a two-gate-level delay to 
reduce overall comparison times for long words. Two 
alternative methods of cascading are shown in the 
typical application data. 


SN54AS885 .. . . JT PACKAGE 
SN74AS885 .... NT PACKAGE 
(TOP VIEW) 


L/A L 

7T 

J 24 

D Vcc 

P<QIN L 

2 

23 

D PLE 

P>QINlC 

3 

22 

D P7 

Q7 C 

4 

21 

H P6 

Q6 L 

5 

20 

I|P5 

Q5 C 

6 

19 

D P4 

04 C 

7 

18 

DP3 

Q3C 

8 

17 

D P2 

Q2L 

9 

16 

DPI 

QIC 

10 

15 

D po 

Qo L 

11 

14 

2 P<QOUT 

GND |C 

12 

13 

2 P>QOUT 


SN54AS885 . . . . FH PACKAGE 
SN74AS885 . . .. FN PACKAGE 
(TOP VIEW) 


Z Z 



o o cj i— i— o 

a a z z => =5 a. 

o o o 

a a 

a v 


CL D. 


The latch is transparent when P Latch Enable (PLE) is high; the P input port is latched when PLE is low. This provides 
the designer with temporary storage for the P data word. The enable circuitry is implemented with minimal delay times 
to enhance performance when cascaded for longer words. The PLE and P and Q data inputs utilize p-n-p input tran¬ 
sistors to reduce the low-level current input requirement to typically —0.25 mA, which minimizes dc loading effects. 

The SN54AS885 is characterized for operation over the full military temperature range of — 55°C to 125°C. The 
SN74AS885 is characterized for operation from 0°C to 70°C. 
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TYPES SN54AS885, SN74AS885 
8-BIT MAGNITUDE COMPARATORS 


logic diagram {positive logic) 



Pin numbers shown are for JT and NT packages. 
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TYPES SN54AS885. SN74AS885 
8-BIT MAGNITUDE COMPARATORS 


logic symbol 


m 


COMP 

M [LOGIC] 

M [ARITH, 2s COMP] 
Cl 


1=0 


>P 


P>Q 

P<Q 


(13) 

(14) 


P>Q 

P<Q 


Pin numbers shown are for JT and NT packages. 


FUNCTION TABLE 


COMPARISON 

L/A 

DATA INPUTS 

P0-P7, Q0-Q7 

INPUT 

P>Q 

INPUT 

P<Q 

OUTPUTS 

P>Q P<Q 

LOGICAL 

H 

P>Q 

X 

X 

H 

L 

LOGICAL 

H 

P<Q 

X 

X 

L 

H 

LOGICAL* 

H 

P=Q 

H OR L 

H OR L 

H OR L 

H OR L 

ARITHMETIC 

L 

P AG Q 

X 

X 

H 

L 

ARITHMETIC 

L 

Q AG P 

X 

X 

L 

H 

ARITHMETIC* 

L 

P=Q 

H OR L 

H OR L 

H OR L 

H OR L 


* I n these cases the P>Q output will follow the P>Q input, and the P<Q output will follow the P<Q input. 
AG — arithmetically greater than 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, Vcc . 7 V 

Input voltage . 7 V 

Operating free-air temperature range: SN54AS885 . —55°Cto125°C 

SN74AS885 . 0°C to 70°C 

Storage temperature range . —65°Cto150°C 
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TYPES SN54AS885, SN74AS885 
8-BIT MAGNITUDE COMPARATORS 


recommended operating conditions 


PARAMETER 

SN54AS885 

SN74AS885 

UNIT 

MIN 

NOM 

MAX 

MIN 

NOM 

MAX 

V CC 

Supply voltage 

4.5 

5 

5.5 

4.5 

5 

5.5 

V 

V|H 

High-level input voltage 

2 

2 

V 

V| L 

Low-level input voltage 

0.8 

0.8 

V 

'OH 

High-level output current 

-2 

-2 


'OL 

Low-level output current 

20 

20 


l su 

Setup time to PLE J 

2 

2 

ns 

th 

Hold time after PLE i 

4 

4 

t a 

Operating free-air temperature 

-55 


125 

0 


70 

°c 


electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


PARAMETER 

TEST CONDITIONS 

SN54AS885 



MIN TYpt MAX 

MIN TYP+ MAX 

V|« 

Vcc = 4 -5V, 11 = — 18 mA 

-1.2 

-1.2 

V 


Vcc ~ 4.5 V, 1 OH ~ —2 mA 

2.5 3.4 

2.5 3.4 

V 

Vcc = 4.75 V, l OH = —2 mA 


2.7 3.4 


Vcc = 4.5 V, Iol = 20 mA 

0.35 0.5 

0.35 0.5 

V 

'1 

V C c = 5.5 V V| = 7 V 

100 

100 



L/A 


40 

40 


Others 

20 

20 

'IL 

L/A 

V C c = 5-5 V, V| = 0.4 V 

-4 

-4 


P>O in 

P<Qin 

-2 

-2 

P, Q, PLE 

-1 

-1 

'O* 

V C c = 5.5 V, V 0 = 2.25 V 

1 

ro 

O 

-20 -112 


'cc 


130 210 

130 210 



tAll typical values are at Vqq = 5 V, = 25°C. 

tThe output conditions have been chosen to produce a current that closely approximates one-half of the true short-circuit current, Iqs- 
NOTE 1: Iqq is measured with all inputs high except L/A, which is low. 


switching characteristics (see note 2) 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

Vcc = 5 V, 

C L = 15 pF, 

R l = 500 n, 

T A = 25° c 

V C c = 4.5 V to 5.5 V, 

C L = 50 pF, 

R|_ = 500 n, 

T a = MIN to MAX 

UNIT 

'AS885 

SN54AS885 

SN74AS885 

MIN TYPf MAX 

MIN TYP 4 MAX 


IPLH 

L/A 

P<Q, 

P>Q 

6.5 

8.5 14 

8.5 13 

ns 

‘PHL 

7.5 

7.5 14 

7^5 ry 1 

*PLH 

P<Q, 

P>Q 

4.5 

5 10 

5 8 

ns 

tPHL 

4.5 

5.5 10 

5.5 8 

IPLH 

Any P or Q 

Data Input 

11.5 

13.5 21 

13.5 17.5 

ns 

'PHL 

9.5 

10 17 

10 15 


t A11 typical values are at V cc = 5 V, T A = 25°C. 

NOTE 2: For load circuit and voltage waveforms, see page 1-12. 
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TYPES SN54AS885. SN74AS885 
8-BIT MAGNITUDE COMPARATORS 


TYPICAL APPLICATION DATA 

The 'AS885 can be cascaded to compare words longer than 8-bits. Figure 1 shows the comparison of two 32-bit words; 
however, the design is expandable to n-bits. Figure 1 shows the optimum cascading arrangement for comparing words of 
32 bits or greater. Typical delay times shown are at Vcc = 5 V, Ta = 25°C, and use the standard Advanced Schottky load of 
R L = 500 ft, C|_ = 50 pF. 


PLE 





13.5 ns 
TYPICAL 


■a*" 


FIGURE 1 - 32-BIT TO 72 (N)-BIT MAGNITUDE COMPARATOR 
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TYPES SN54AS885, SN74AS885 
8-BIT MAGNITUDE COMPARATORS 
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TYPES SN54ALS1000, SN74ALS1QQ0 
QUADRUPLE 2-INPUT POSITIVE-NAND BUFFERS 

D2661, APRIL 1982 


• Buffer Version of 'ALSOOA 

• Package Options Include Both Plastic and Ceramic 
Chip Carriers in Addition to Plastic and Ceramic DIPs 

• Dependable Texas Instruments Quality and Reliability 
description 

These devices contain four independent 2-input NAND buffers. 
They perform the boolean functions Y = A B or Y = A + B in 
positive logic. 

The SN54ALS1000 is characterized for operation over the full 
military temperature range of -55°C to 125°C. The 
SN74ALS1000 is characterized for operation from 0°C to 
70 °C. 


SN54ALS1000 . . . J PACKAGE 
SN74ALS1000...NPACKAGE 
(TOP VIEWI 


1 A E 
IB C 
1YC 

2A C 
2B £ 
2Y E 
GND E 


1 Ul4 

2 13 


H V CC 
U 4B 
D 4A 
U 4Y 
D 3B 
D 3A 
J 3Y 



FUNCTION TABLE (each gate) 


SN54ALS1000 . . . FH PACKAGE 
SN74ALS1000 . . . FN PACKAGE 
(TOP VIEW) 


INPUTS 

OUTPUT 

Y 

A 

B 

H 

H 

L 

L 

X 

H 

X 

L 

H 


logic symbol 



o 

(D< U Uffl 
«- «- Z > <* 



>- Q O > < 
cs z 2 ro co 
C3 


4A 

NC 

4Y 

NC 

3B 


NC —No internal connection 


Pin numbers shown are for J and N packages. 
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TYPES SN54ALS1000, SN74ALS1000 
QUADRUPLE 2-INPUT POSITIVE-NAND BUFFERS 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, Vcc .7 V 

Input voltage.7 V 

Operating free-air temperature range: SN54ALS1000 . -55°Cto125°C 

SN74ALS1000 . 0°Cto70°C 

Storage temperature range. -65°Ctol50°C 


recommended operating conditions 



SN54ALS1000 

SN74ALS1000 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

Vcc Supply voltage 

4.5 5 5.5 

4.5 5 5.5 

V 

V|(-( High-level input voltage 

2 

2 

V 

V|l Low-level input voltage 

0.8 

0.8 

V 

'OH High-level output current 

- 1 


mA 


-2.6 

lOL Low-level output current 

12 


mA 


24 

T/\ Operating free-air temperature 

-55 125 

0 70 

°C 


electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


PARAMETER 

TEST CONDITIONS 

SN54ALS1000 

SN74ALS1000 

UNIT 

MIN TYPt MAX 

MIN TYPt MAX 

V IK 

Vcc = 4 -5 V, l| = — 1 8 mA 

-1.5 

-1.5 

V 

v OH 

Vcc = 4 5 v - iOH = ~ 1 mA 

2.4 3.3 


V 

Vcc = 4 -5 V loH = -2.6 mA 


2.4 3.2 

v OL 

Vcc = 4.5 V, IqL =12 mA 

0.25 0.4 

0.25 0.4 

V 

Vcc = 4 -5 V lOL = 24 mA 


0.35 0.5 

l| 

V C c = 5.5 v . V| = 7 V 

0.1 

0.1 

mA 

■iH 

V C c = 5.5 V, V| = 2.7 V 

20 

20 

PA 

l|L 

Vcc = 5 5 v - v l = 0 4 v 

-0.1 

-0.1 

mA 

Iq§ 

V C c = 5.5 V, V 0 = 2.25 V 

-15 -70 

o 

r-. 

1 

in 

1 

mA 

'CCH 

Vcc = 5.5 V, V| = O V 

0.86 1.6 

0.86 1.6 

mA 

'CCL 

V C c = 5.5 V, V| = 4.5 V 

4 6.4 

4 6.4 

mA 


t All typical values are at V^q = 5 V, T/^ - 25 °C. 

§The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, Iqs- 


switching characteristics (see note 1) 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

Vcc = 4 5 v to 5.5 V, 

C L = 50 pF, 

R L = 500 Q, 

T A = MIN to MAX 

UNIT 

SN54ALS1000 

SN74ALS1 000 

MIN MAX 

MIN MAX 

tPLH 

A or B 

Y 

2 10 

2 8 

ns 

tRHL 

3 10 

3 8 


NOTE 1: For load circuit and voltage waveforms, see page 1-1 2. 
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TYPES SN54ALS1002, SN74ALS1002 
QUADRUPLE 2-INPUT POSITIVE-NOR BUFFERS 


D2661, DECEMBER 1982 


• Quad Versions of 'ALS805 

• Buffer Version of 'ALS02 

• Package Options Include Both Plastic and Ceramic 
Chip Carriers in Addition to Plastic and Ceramic DIPs 

• Dependable Texas Instruments Quality and Reliability 
description 

These devices contain four independent 2-input NOR buffers. 
They perform the boolean functions Y = A + B or Y = A-B in 
positive logic. 


SN54ALS1002, . . . J PACKAGE 
SN74ALS1002, . . . N PACKAGE 
{TOP VIEW) 


1YC 
1A C 
1BC 
2YQ 

2A C 

2BQ 

GNDQ 


1 U 14 

2 13 


H V CC 
U4Y 
I] 4B 
U4A 
D 3Y 
□ 3B 
J3A 


The SN54ALS1002 is characterized for operation over the full 
military temperature range of -55°C to 125°C. The 
SN74ALS1002 is characterized for operation from 0°C to 70°C. 


FUNCTION TABLE (each gate) 


INPUTS 

OUTPUT 

Y 

A 

B 

H 

X 

L 

X 

H 

L 

L 

L 

H 


logic symbol 



SN54ALS1002 . . . FH PACKAGE 
SN74ALS1002 . . . FN PACKAGE 
(TOP VIEW) 


O 

< > O U> 
<- <- Z > 



m Q O < oo 
N z 2 o n 
O 


NC —No internal connection 
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TYPES SN54ALS10D2, SN74ALS1002 
QUADRUPLE 2-INPUT POSITIVE-NOR BUFFERS 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, Vcc .7 V 

Input voltage.7 V 

Operating free-air temperature range: SN54ALS1 002 . -55°Cto125°C 

SN74ALS1 002 . 0°Cto70°C 

Storage temperature range. -65°Cto150°C 



recommended operating conditions 



SN54ALS1002 

SN74ALS1002 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

Vcc Supply voltage 

4.5 5 5.5 

4.5 5 5.5 

V 

V|h High-level input voltage 

2 

2 

V 

V|[_ Low-level input voltage 

0.8 

0.8 

V 

lOH High-level output current 

- 1 


mA 


-2.6 

lOL Low-level output current 

12 


mA 


24 

Ta Operating free-air temperature 

-55 125 

0 70 

°C 


electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


PARAMETER 

TEST CONDITIONS 

SN54ALS1002 

SN74ALS1002 

UNIT 

MIN TYPt MAX 

MIN TYPt MAX 

V|K 

Vcc = 4.5 V, 1| = — 18 mA 

-1.5 

-1.5 

V 

v OH 

Vcc = 4.5 V, Ioh = -1 mA 

2.4 3.3 


V 

Vqc = 4.5 V, Iqh = -2.6 mA 


2.4 3.2 

v OL 

Vcc = 4.5 V, lOL = 12 mA 

0.25 0.4 

0.25 0.4 

V 

Vcc = 4.5 V, lOL = 24 mA 


0.35 0.5 

'I 

Vcc = 5.5 V, V| = 7 V 

0.1 

0.1 

mA 

IlH 

V C c = 5.5 V, V| = 2.7 V 

20 

20 

PA 

'IL 

V C c = 5.5 V, V| = 0.4 V 

-0.1 

-0.1 

mA 

io§ 

V C c = 5.5 V, Vq = 2.25 V 

-15 -70 

-15 -70 

mA 

'CCH 

V C c = 5.5 V, V| = 0 V 

1.7 2.8 

1.7 2.8 

mA 

'CCL 

V C c = 5.5 V, V| = 4.5 V 

4.8 8 

4.8 8 

mA 


t All typical values are at Vqq - 5 V, T^ = 25 °C. 

§The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, Iqs- 


switching characteristics (see note 1) 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

Vcc = 4.5 V to 5.5 V, 

Cl = 50 pF, 

Rl = 500 Q, 

T a = MIN to MAX 

UNIT 

SN54ALS1002 

SN74ALS1002 

MIN MAX 

MIN MAX 

tPLH 

A or B 

Y 

2 10 

2 8 

ns 

tPHL 

3 10 

3 8 


NOTE 1 : For load circuit and voltage waveforms, see page 1-12. 
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TYPES SN54ALS1003, SN74ALS1003 
QUADRUPLE 2 INPUT POSITIVE NAPJD BUFFERS 
WITH OPEN-COLLECTOR OUTPUTS 

D2661, APRIL 1982 


| • Buffer Version of 'ALS03A 

• Package Options Include Both Plastic and Ceramic 
Chip Carriers in Addition to Plastic and Ceramic DIPs 

• Dependable Texas Instruments Quality and Reliability 
description 

These devices contain four independent 2-input NAND buffers. 
They perform the boolean functions Y = A B or Y = A+B in 
positive logic. The open-collector outputs require pull-up 
resistors to perform correctly. They may be connected to other 
open-collector outputs to implement active-low wired-OR or 
active-high wired-AND functions. Open-collector devices are 
often used to generate higher Voh levels. 

The SN54ALS1003 is characterized for operation over the full 
military temperature range of -55°C to 125°C. The 
SN74ALS1003 is characterized for operation from 0°C to 
70 °C. 


FUNCTION TABLE (each gate) 


INPUTS 

OUTPUT 

A 

B 

Y 

H 

H 

L 

L 

X 

H 

X 

L 

H 


logic symbol 



SN54ALS1003 . . . J PACKAGE 
SN74ALS1 003 . . .NPACKAGE 
(TOP VIEW) 


iaC 

TT 

J 14 

J V CC 

IB C 

2 

13 

J 4B 

iyC 

3 

12 

J 4A 

2A L 

4 

11 

J 4Y 

2B C 

5 

10 

]] 3B 

2Y L 

6 

9 

U 3A 

GND L 

7 

8 

0 3Y 


SN54ALS1003. . . FH PACKAGE 
SN74ALS1003...FN PACKAGE 


3 2 1 20 19 


1Y 

]4 

18 [J 

4A 

NC 

]5 

17 C 

NC 

2A 

]6 

16 C 

4Y 

NC 

37 

15 [ 

NC 

2B 

38 

14 r 

3B 


\ 910111213 

X r— 11—i i—"i t —11—i 

>- Q U >- < 
n z z w n 
iD 

NC — No internal connection 


Pin numbers shown are for J and N packages. 
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TYPES SN54ALS1003, SIU74ALS1003 
QUADRUPLE 2-INPUT POSITIVE NAND BUFFERS 
WITH OPEN-COLLECTOR OUTPUTS 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, Vqq .7 V 

Input voltage.7 V 

Off-state output voltage .7 V 

Operating free-air temperature range: SN54ALS1 003 . -55°Cto125°C 

SN74ALS1 003 . 0°Cto70°C 

Storage temperature range. -65°Cto150°C 


recommended operating conditions 



SN54ALS1003 

SN74ALS1003 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

Vcc Supply voltage 

4.5 5 5.5 

4.5 5 5.5 

V 

V|p| High-level input voltage 

2 

2 

V 

V|l Low-level input voltage 

0.8 

0.8 

V 

Vqh High-level output voltage 

5.5 

5.5 

V 

lOL Low-level output current 

12 


mA 


24 

T A Operating free-air temperature 

-55 125 

0 70 

°C 


electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


PARAMETER 

TEST CONDITIONS 

SN54ALS1003 

SN74ALS1003 

UNIT 

MIN TYPi MAX 

MIN TYPt MAX 

V|K 

Vcc = 4.5 V, l| = — 18 mA 

-1.5 

- 1.5 

V 

'OH 

V C C = 4.5 V, V 0H = 5.5 V 

0.1 

0.1 

mA 

v OL 

Vcc = 4.5 V, lOL = 12 mA 

0.25 0.4 

0.25 0.4 

V 

Vcc = 4.5 V l 0L = 24 mA 


0.35 0.5 

l| 

Vcc = 5 5 V, V| = 7 V 

0.1 

0.1 

mA 

l|H 

V C c = 5 5 v ' v l = 2.7 V 

20 

20 

PA 

IlL 

Vcc = 5 5 v < v l = 0.4 V 

-0.1 

-0.1 

mA 

'CCH 

Vcc = 5 5 v - V| = 0 V 

0.86 1.6 

0.86 1.6 

mA 

'CCL 

Vcc = 5 5 V, v l = 4.5 V 

4 6.4 

■'t 

CD 

mA 


t AII typical values are at Vqq = 5 V, T^ = 25 °C. 


switching characteristics (see note 1) 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

Vcc = 4.5 V to 5.5 V, 

C L = 50 pF, 

R L = 500 Q, 

T A = MIN to MAX 

UNIT 

SN54ALS1003 

SN74ALS1003 

MIN MAX 

MIN MAX 

tPLH 

A or B 

Y 

10 40 

10 33 

ns 

tPHL 

7 21 

7 18 


NOTE 1: For load circuit and voltage waveforms, see page 1-12. 
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TYPES SN54ALS1004, SN74ALS1004 
HEX INVERTING BUFFERS 

D2661, APRIL 1982 


• Buffer Version of 'ALS04 

• Package Options Include Both Plastic and Ceramic 
Chip Carriers in Addition to Plastic and Ceramic DIPs 

• Dependable Texas Instruments Quality and Reliability 
description 

These devices contain six independent inverting buffers. They 
perform the boolean functions Y = A. 

The SN54ALS1004 is characterized for operation over the full 
military temperature range of -55°C to 125°C. The 
SN74ALS1004 is characterized for operation from 0°C to 
70 °C. 


SN54ALS1004 . . . J PACKAGE 
SN74ALS1004 . . . NPACKAGE 
(TOP VIEW) 

iaQi Ui4pv cc 
1YC2 
2AC3 


2YQ 4 

3AQ 5 

3Y Q 6 

GNDH 7 


13 U6A 

12H6Y 
11 U 5 A 
10 U 5Y 
9 I]4A 
8 I]4Y 



FUNCTION TABLE 
(each inverter) 


INPUT 

OUTPUT 

A 

Y 

H 

L 

L 

H 


logic symbol 


(i) 


(3) 


(5) 


(9) 


( 11 ) 


(13) 





Pin numbers shown are for J and N packages. 


SN54ALS1004 . . . FH PACKAGE 
SN74ALS1004 . . . FN PACKAGE 
(TOP VIEW) 

U 

> < u u < 

r- Z > tO 



o 


NC-No internal connection 


ADVANCE INFORMATION 
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TYPES SN54ALS1004, SN74ALS1004 
HEX INVERTING BUFFERS 


absolute maximum ratings over operating free-air temperature range {unless otherwise noted) 


Supply voltage, Vcc .7 V 

Input voltage.7 V 

Operating free-air temperature range: SN54ALS1004 . - 55 °C to 1 25 °C 

SN74ALS1 004 . 0°Cto70°C 

Storage temperature range. - 65 °C to 1 50 °C 


recommended operating conditions 



SN54ALS1004 

SN74ALS1004 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

Vcc Supply voltage 

4.5 5 5.5 

4.5 5 5.5 

V 

V|h High-level input voltage 

2 

2 

V 

V|i_ Low-level input voltage 

0.8 

0.8 

V 

lOH High-level output current 

- 1 


mA 


-2.6 

Iql Low-level output current 

12 


mA 


24 

Ta Operating free-air temperature 

-55 125 

0 70 

°C 


electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


PARAMETER 

TEST CONDITIONS 

SN54ALS1004 

SN74ALS1004 

UNIT 

MIN TYPt MAX 

MIN TYPt MAX 

V|K 

Vcc = 4.5 V, l| = -18 mA 

-1.5 

- 1.5 

V 

VOH 

Vcc = 4.5 V, lOH = ~ 1 mA 

2.4 3.3 


V 

Vcc = 4.5 V lOH = _ 2.6 mA 


2.4 3.2 

VOL 

Vcc = 4.5 V, lOL = 12 mA 

0.25 0.4 

0.25 0.4 

V 

Vcc = 4.5 V Iql = 24 mA 


0.35 0.5 

l| 

Vcc = 5.5 V, V| = 7 V 

0.1 

0.1 

mA 

l|H 

V C c = 5.5 V, V| = 2.7 V 

20 

20 

MA 

IlL 

Vcc = 5.5 V, V| = 0.4 V 

-0.1 

-0.1 

mA 

l 0 § 

V C c = 5.5 V, V 0 = 2.25 V 

-30 -112 

-30 -112 

mA 

'CCH 

Vcc = 5.5 V, V| = 0 V 

0.84 

0.84 

mA 

'CCL 

Vcc = 5.5 V, V| = 4.5 V 

7.2 

7.2 

mA 


tAll typical values are at Vcc ■ 5 V, = 25 °C. 

§The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, Iqs- 


switching characteristics (see note 1) 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

Vcc = 4.5 V to 5.5 V, 

C L = 50 pF, 

R|_ = 500 Q, 

T A = MIN to MAX 

UNIT 

SN54ALS1004 

SN74ALS1004 

MIN TYPt MAX 

MIN TYPt MAX 

tPLH 

A 

Y 

3 

3 

ns 

tPHL 

3 

3 


t All typical values are at Vcc = 5 V, = 25 °C. 

NOTE 1: For load circuit and voltage waveforms, see page 1*12. 
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TYPES SN54ALS1005, SN74ALS1005 
HEX INVERTING BUFFERS WITH OPEN-COLLECTOR OUTPUTS 

D2661, APRIL 1982 


I * Buffer Version of 'ALS05 

• Package Options Include Both Plastic and Ceramic 
Chip Carriers in Addition to Plastic and Ceramic DIPs 

• Dependable Texas Instruments Quality and Reliability 
description 

These devices contain six independent inverting buffers. They 
perform the boolean functions Y = A. The open-collector out¬ 
puts require pull-up resistors to perform correctly. They may be 
connected to other open-collector outputs to implement active- 
low wired-OR or active-high wired-AND functions. Open- 
collector devices are often used to generate higher Voh levels. 

The SN54ALS1005 is characterized for operation over the full 
military temperature range of -55°C to 125°C. The 
SN74ALS1005 is characterized for operation from 0°C to 
70 °C. 


FUNCTION TABLE (each inverter) 


INPUT 

OUTPUT 

A 

Y 

H 

L 

L 

H 


logic symbol 



hi - R -- s 

S^JSLiv 


(3) - 



(b) s 

±J*L 3 y 

4A- 

(9) v 

*-!*>4Y 

r \ 

(11) » 

^ ngi SY 

6A- 

(13) 

. (12) 

*-6Y 


Pin numbers shown are for J and N packages. 


SN54ALS1005. . . JPACKAGE 
SN74ALS1005 . . .N PACKAGE 
(TOP VIEW) 



SN54ALS1005. . . FH PACKAGE 
SN74ALS1005 . . .FN PACKAGE 
(TOP VIEW) 



NC-No internal connection 


ADVANCE INFORMATION 

2-460 This document contains information on 
a new product. Specifications are subject 
to change without notice. 
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TYPES SN54ALS1005, SN74ALS1005 
HEX INVERTING BUFFERS WITH OPEN-COLLECTOR OUTPUTS 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, Vcc .7 V 

Input voltage.7 V 

Off-state output voltage .7 V 

Operating free-air temperature range: SN54ALS1005 . -55°Cto125°C 

SN74ALS1 005 . 0°Cto70°C 

Storage temperature range. -65°Cto150°C 


recommended operating conditions 



SN54ALS1005 

SN74ALS1005 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

Vqc Supply voltage 

4,5 5 5.5 

4.5 5 5.5 

V 

V|(_j High-level input voltage 

2 

2 

V 

V|l Low-level input voltage 

0.8 

0.8 

V 

Vqh High-level output voltage 

5.5 

5.5 

V 

IqL Low-level output current 

12 


mA 


24 

T A Operating free-air temperature 

-55 125 

o 

r-- 

o 

°C 


electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


PARAMETER 

TEST CONDITIONS 

SN54ALS1005 

SN74ALS1005 

UNIT 

MIN TYPt MAX 

MIN TYPt MAX 

V|K 

Vcc = 4.5 V, l| = - 18 mA 

- 1.5 

-1.5 

V 

'OH 

Vcc = 4.5 V, Voh = 5.5 V 

0.1 

0.1 

mA 

VOL 

V cc = 4.5 V, Iql = 12 mA 

0.25 0.4 

0.25 0.4 

V 

Vcc = 4.5 V Iql = 24 mA 


0.35 0.5 

'I 

Vcc = 5.5 V, V| = 7 V 

0.1 

0.1 

mA 

'IH 

V C c = 5.5 V, V| = 2.7 V 

20 

20 

pA 

l|L 

V C c = 5.5 V, V| = 0.4 V 

-0.1 

-0.1 

mA 

'CCH 

Vcc = 5.5 V, V| = 0 V 

0.9 

0.9 

mA 

'CCL 

V C c = 5.5 V, V| = 4.5 V 

7.2 

7.2 

mA 


iAII typical values are at = 5 V, T^ = 25°C. 


switching characteristics (see note 1) 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT! 

Vcc = 4.5 V to 5.5 V, 

C L = 50 pF, 

R L = 680 Q 

T A = MIN to MAX 

UNIT 

SN54ALS1005 

SN74ALS1005 

MIN TYPt MAX 

MIN TYPt MAX 

tPLH 

A 

Y 

20 

20 

ns 

tPHL 

4.5 

4.5 


$AII typical values are at Vqq = 5 V, = 25 °C. 

NOTE1. For load circuit and voltage waveforms, see page 1-12. 
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TYPES SN54ALS1008, SN54AS1008, SN74ALS1008, SN74AS1008 
QUADRUPLE 2-INPUT POSITIVE AIMD BUFFERS 

D2661, DECEMBER 1982 


• Quad Version of 'ALS808 and AS808A 

• Buffer Version of 'ALS08 

• Package Options Include Both Plastic and Ceramic 
Chip Carriers in Addition to Plastic and Ceramic DIPs 

• Dependable Texas Instruments Quality and Reliability 
description 

These devices contain four independent 2-input AND buffe rs. 
They perform the boolean functions Y = AB or Y = A + B in 
positive logic. 

The SN54ALS1008 and SN54AS1008 are characterized for 
operation over the full military temperature range of - 55 °C to 
125 °C. The SN74ALS1008 and SN74AS1008 are 
characterized for operation from 0°C to 70°C. 


FUNCTION TABLE 
(each gate) 


SN54ALS1008. SN54AS1008 . . . J PACKAGE 
SN74ALS1008. SN74AS1008 . . . NPACKAGE 
(TOP VIEW) 


iaC 

71 

Jl4 

H v cc 

ibC 

2 

13 

H4B 

iyC 

3 

12 

H4A 

2AC 

4 

11 

H4Y 

2B[I 

5 

10 

□ 3B 

2Y|I 

6 

9 

J3A 

gndC 

7 

8 

D3Y 


INPUTS 

OUTPUT 

A 

B 

Y 

H 

H 

H 

L 

X 

L 

X 

L 

L 


logic symbol 



SN54ALS1008, SN54AS1008 . 
SN74ALS1008, SN74AS1008 . 

(TOP VIEW) 

a 

CQ <£ O O CQ 
*- *- 2 > «» 

/ 1 ! l—11—I 

[ 3 2 1 20 19 


. FH PACKAGE 
FN PACKAGE 


1Y 

> 

18 L 

4A 

NC 

]5 

17 c 

NC 

2A 

]6 

16 [ 

4Y 

NC 

]7 

15 [ 

NC 

2B 

]8 

14 E 

3B 


\ 910111213 

\ i—11—ir—11—ii—i / 
cm 2 2 n n 

a 

NC —No internal connection 


Pin numbers shown are for J and N packages. 
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TYPES SN54ALS1008, SN74ALS1008 
QUADRUPLE 2-INPUT POSITIVE AND BUFFERS 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, Vcc .7 V 

Input voltage.7 V 

Operating free-air temperature range: SN54ALS1 008 . - 55 °C to 1 25 °C 

SN74ALS1 008 . 0°C to 70°C 

Storage temperature range. -65°Cto150°C 


recommended operating conditions 



SN54ALS1008 

SN74ALS1008 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

Vqc Supply voltage 

4.5 5 5.5 

4.5 5 5.5 

V 

V|h High-level input voltage 

2 

2 

V 

V|i_ Low-level input voltage 

0.8 

0.8 

V 

IqH High-level output current 

- 1 

-2.6 

mA 

IqL Low-level output current 

12 

24 

mA 

T/\ Operating free-air temperature 

-55 125 

o 

O 

°C 


electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


PARAMETER 

TEST CONDITIONS 

SN54ALS1008 

SN74ALS1008 

UNIT 

MIN TYPt MAX 

MIN TYPt MAX 

V|K 

Vcc = 4.5 v, l| = - 18 mA 

-1.5 

-1.5 

V 

v OH 

Vcc = 4.5 V, Iqh = _ t mA 

2.4 3.3 


V 

Vcc = 4.5 V, lOH = -2.6 mA 


2.4 3.2 

VOL 

Vcc = 4.5 V, lOL = 12 mA 

0.25 0.4 


V 

V C C = 4.5 v > Iol = 24 mA 


0.35 0.5 

h 

V C c = 5.5 V, V| = 7 V 

0.1 

0.1 

mA 

l|H 

Vcc = 5.5 V, V| = 2.7 V 

20 

20 

pA 

IlL 

V C c = 5.5 V, V| = 0.4 V 

-0.1 

-0.1 

mA 

l 0 § 

Vcc = 5 5 V, Vo = 2.25 V 

-15 -70 

1 

CJ1 

1 

o 

mA 

'CCH 

Vcc = 5.5 V, V[ = 4.5 V 

1.8 3 

1.8 3 

mA 

'CCL 

Vcc = 5.5 V, V| = 0 V 

4.8 8 

4.8 8 

mA 


$ All typical values are at Vqq - 5 V, = 25 °C. 

§The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, iQg. 


switching characteristics (see note 1) 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

Vcc = 4.5 V to 5.5 V, 

C L = 50 pF, 

R L = 500 Q, 

T a = MIN to MAX 

UNIT 

SN54ALS1 008 

SN74ALS1008 

MIN MAX 

MIN MAX 

tPLH 

A or B 

Y 

2 1 1 

2 9 

ns 

‘PHI 

3 1 1 

3 9 


NOTE 1: For load circuit and voltage waveforms, see page 1-12. 
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TYPES SN54AS1008, SN74AS1008 
QUADRUPLE 2 INPUT POSITIVE-AND BUFFERS 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, Vcc . 

Input voltage. 

Operating free-air temperature range: SN54AS1008 

SN74AS1008 

Storage temperature range. 


.7 V 

.7 V 

— 55 °C to 125°C 
. . . 0°Cto70°C 
-65 °C to 1 50 °C 


recommended operating conditions 



SN54AS1008 

SN74AS1008 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

Vqc Supply voltage 

4.5 5 5.5 

4.5 5 5.5 

V 

V|H High-level input voltage 

2 

2 

V 

V|l Low-level input voltage 

0.8 

0.8 

V 

iOH High-level output current 

-40 


mA 


-48 

lOL Low-level output current 

40 


mA 


48 

T A Operating free-air temperature 

-55 125 

0 70 

°C 


electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


PARAMETER 

TEST CONDITIONS 

SN54AS1008 

SN74AS1008 

UNIT 

MIN TYPt MAX 

MIN TYPt MAX 

V|K 

Vcc = 4.5 V, l| = -18 mA 

-1.5 

-1.5 

V 

v OH 

Vcc = 4.5 V, lOH = -3 mA 

2.4 3.2 

2.4 3.2 

V 

Vcc = 4.5 V, lOH = -40 mA 

2 


Vqc = 4.5 V ( OH = “48 mA 


2 

v OL 

Vcc = 4.5 V, IqL = 40 mA 

0.25 0.5 

0.25 0.5 

V 

Vcc = 4.5 V lOL = 48 mA 


0.35 0.5 

l| 

Vcc = 5.5 V, V| = 7 V 

0.1 

0.1 

mA 

'IH 

Vcc = 5.5 V, V| = 2.7 V 

20 

20 

pA 

IlL 

Vcc = 5.5 V, V| = 0.4 V 

-0.2 

-0.2 

mA 

l 0 5 

V C c = 5.5 V, Vo = 2.25 V 

-150 

-150 

mA 

'CCH 

Vcc = 5.5 V, V| = 0 V 

8 

8 

mA 

'CCL 

Vcc = 5.5 V, V| = 4.5 V 

22 

22 

mA 


tAll typical values are at V^c = 5 V, T A ** 25°C. 

SThe output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, Iqs- 


switching characteristics (see note 1) 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

V C C = 5 V, 

C L = 1 5 pF, 

R l = 500 n, 

T A = 26°C 

Vcc = 4.5 V to 5.5 V, 

Cl = 50 pF, 

R L = 500 £3, 

Ta = MIN to MAX 

UNIT 

'AS1008 

SN54AS1008 

SN74AS1008 

TYPt 

MIN TYPt MAX 

MIN TYPt MAX 

tPLH 

A or B 

Y 

2.5 

3.3 

3.3 

ns 

l PHL 

A or B 

Y 

2.4 

3.0 

3.0 

ns 


tAll typical values are at Vqq *= 5 V, T/\ = 25°C. 

NOTE 1: For load circuit and voltage waveforms, see page 1-12. 
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TYPES SN54ALS1010, SN74ALS1010 
TRIPLE 3-INPUT POSITIVE-NAND BUFFERS 

D2661, APRIL 1982 


Buffer Version of 'ALSIO 

Package Options Include Both Plastic and Ceramic 
Chip Carriers in Addition to Plastic and Ceramic DIPs 

Dependable Texas Instruments Quality and Reliability 


SN54ALS1010. . . J PACKAGE 
SN74ALS1010 . . . N PACKAGE 
(TOP VIEW) 


description 

These devices contain three independent 3-input NAND buffers. 
They perform the boolean functions Y = A B-CorY = A + B + C 
in positive logic. 

The SN54ALS1010 is characterized for operation over the full 
military temperature range of -55°C to 125°C. The 
SN74ALS1010 is characterized for operation from 0°C to 
70 °C. 


1A C 

1 Ul4 

D V CC | 

1B T 

2 13 

Die 

2AC 

3 12 

Diy 1 

2BL 

4 11 

D3C 

2CL 

5 10 

D 3B 

2YC 

6 9 

D3A 

GNDL 

7 8 

3 3Y 



FUNCTION TABLE (each gate) 


INPUTS 

OUTPUT 

Y 

A 

B 

C 

H 

H 

H 

L 

L 

X 

X 

H 

X 

L 

X 

H 

X 

X 

L 

H 


logic symbol 



Pin numbers shown are for J and N packages. 


SN54ALS1010. . . FH PACKAGE 
SN74ALS1010...FN PACKAGE 
(TOP VIEW) 


U 

CO < O U U 

>- >- z > .- 



> O <J >■ < 

CN 2 Z M CO 
d 

NC —No internal connection 
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TYPES SN54ALS1010, SN74ALS1010 
TRIPLE 3-INPUT POSITiVE-NAND BUFFERS 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, Vcc .7 V 

Input voltage.7 V 

Operating free-air temperature range: SN54ALS101 0. -55°Cto125°C 

SN74ALS101 0.0°Cto70°C 

Storage temperature range. -65°Cto150°C 


recommended operating conditions 



SN54ALS1010 

SN74ALS1010 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

Vqc Supply voltage 

4.5 5 5.5 

4.5 5 5.5 

V 

V|h High-level input voltage 

2 

2 

V 

V||_ Low-level input voltage 

0.8 

0.8 

V 

Iqh High-level output current 

- 1 


mA 


-2.6 

lOL Low-level output current 

12 


mA 


24 

Ta Operating free-air temperature 

-55 125 

0 70 

°C 


electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


PARAMETER 

TEST CONDITIONS 

SN54ALS1010 

SN74ALS1010 

UNIT 

MIN TYPt MAX 

MIN TYPt MAX 

V|K 

Vcc = 4.5 V, l| = - 18 mA 

-1.5 

-1.5 

V 

Voh 

Vqc = 4.5 V, Iqh = _ 1 mA 

2.4 3.3 


V 

Vcc = 4 - 5 v lOH = “2.6 mA 


2.4 3.2 

V 0L 

Vqc = 4.5 V, lOL = 12 mA 

0.25 0.4 

0.25 0.4 

V 

Vcc = 4.5 V IqL = 24 mA 


0.35 0.5 

l| 

V C c = 5 5 v - V| = 7 V 

0.1 

0.1 

mA 

l|H 

Vcc = 5 5 v - v l = 2.7 V 

20 

20 

pA 

III. 

V C c = 5.5 V, V| = 0.4 V 

-0.1 

-0.1 

mA 

io§ 

V C c = 5.5 V, V 0 = 2.25 V 

-15 -70 

-15 -70 

mA 

'CCH 

V C c = 5.5 V, V| = 0 V 

0.65 1.2 

0.65 1.2 

mA 

'CCL 

Vcc = 5.5 V, V| = 4.5 V 

3.6 6 

3.6 6 

mA 


t All typical values are at Vcc “ 5 V, T^ = 25 °C. 

§The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, Igg. 


switching characteristics (see note 1) 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

Vcc = 4.5 V to 5.5 V, 

Cl = 50 pF, 

RL = 500 Q, 

Ta = MIN to MAX 

UNIT 

SN54ALS1010 

SN74ALS1010 

MIN MAX 

MIN MAX 

tPLH 

Any 

Y 

2 10 

2 8 

ns 

l PHL 

3 10 

3 8 


NOTE 1: For load circuit and voltage waveforms, see page 1-12. 
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TYPES SN54ALS1Q11, SN74ALS1011 
TRIPLE 3-INPUT POSITIVE-AND BUFFERS 

D2661, APRIL 1982 


u O Buffer Version of 'ALS11 

I o Package Options Include Both Plastic and Ceramic 

Chip Carriers in Addition to Plastic and Ceramic DIPs 

o Dependable Texas Instruments Quality and Reliability 
description 

These devices contain three independent 3-input AND buffers. 
They perform the boolean functions Y = AB-CorY = A + B + C 
in positive logic. 

The SN54ALS101 1 is characterized for operation over the full 
military temperature range of -55°C to 125°C. The 
SN74ALS1011 is characterized for operation from 0°C to 
70 °C. 


SN54ALS1011 . . . J PACKAGE 
SN74ALS1011 . . .NPACKAGE 
(TOP VIEW) 


1 A C 

7T 

Jl4 

J V CC 

1BC 

2 

13 

l^c 

2AC 

3 

12 

UlY 

2BQ 

4 

11 

U 3C 

2C£ 

5 

10 

D 3B 

2YQ 

6 

9 

u 3 a 

gnd L 

7 

8 

]3Y 


SN54ALS1011 
SN74ALS1011 


1011 . . . FH PACKAGE 
1011 . . . FN PACKAGE 
(TOP VIEW) 


FUNCTION TABLE (each gate) 


INPUTS 

OUTPUT 

ABC 

Y 

H H H 

H 

L X X 

L 

X L X 

L 

XXL 

L 


logic symbol 



Pin numbers shown are for J and N packages. 


DO < (J (J (J 
- - 2 > - 
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TYPES SN54ALS1011, SN74ALS1011 
TRIPLE 3 INPUT POSITIVE-AND BUFFERS 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, Vcc .7 V 

Input voltage.7 V 

Operating free-air temperature range: SN54ALS101 1 . -55°Cto125°C 

SN74ALS1011 .0 °C to 70 °C 

Storage temperature range. -65°Cto150°C 


recommended operating conditions 



SN54ALS1 Oil 

SN74ALS1011 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

Vcc Supply voltage 

4.5 5 5.5 

4.5 5 5.5 

V 

V|(_) High-level input voltage 

2 

2 

V 

V||_ Low-level input voltage 

0.8 

0.8 

V 

Iqh High-level output current 

- 1 


mA 


-2.6 

lOL Low-level output current 

12 


mA 


24 

Ta Operating free-air temperature 

-55 125 

o 

o 

°C 


electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


PARAMETER 

TEST CONDITIONS 

SN54ALS1011 

SN74ALS1011 

UNIT 

MIN TYPt MAX 

MIN TYPt MAX 

V|K 

Vcc = 4.5 V, l| = - 18 mA 

-1.5 

-1.5 

V 

VOH 

Vcc = 4.5 V ' lOH = - 1 mA 

2.4 3.3 


V 

Vqc = 4.5 V lOH = -2.6 mA 


2.4 3.2 

V 0L 

Vcc = 4.5 V, IqL = 12 mA 

0.25 0.4 

0.25 0.4 

V 

Vqc = 4.5 V IqL = 24 mA 


0.35 0.5 

'I 

V C c = 5 5 V, V| = 7 V 

0.1 

0.1 

mA 

'IH 

V C c = 5.5 V, V| = 2.7 V 

20 

20 

pA 

l|L 

Vcc = 5.5 V, V, = 0.4 V 

-0.1 

-0.1 

mA 

Iq§ 

Vcc = 5.5 V, Vo = 2.25 V 

-15 -70 

-15 -70 

mA 

'CCH 

Vcc = 5.5 V, V| = 4,5 V 

1.4 2.3 

1.4 2.3 

mA 

'CC'L 

V C c = 5.5 V, V| = 0 V 

3.6 6 

3.6 6 

mA 


t All typical values are at Vqq = 5 V, T^ = 25 °C. 

§The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, Igs- 


switching characteristics (see note 1) 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

Vcc = 4.5 V to 5.5 V, 

C L = 50 pF, 

R|_ = 500 Q, 

Ta = MIN to MAX 

UNIT 

SN54ALS1011 

SN74ALS1011 

MIN MAX 

MIN MAX 

tPLH 

Any 

Y 

2 12 

2 10 

ns 

tPHL 

3 1 1 

3 9 


NOTE 1: For load circuit and voltage waveforms, see page 1 -12. 
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TYPES SN54ALS1020, SN74ALS1020 
DUAL 4-INPUT POSITIVE-NAND BUFFERS 


D2661, APRIL 1982 


I o Buffer Version of 'ALS20A 

o Package Options Include Both Plastic and Ceramic 
Chip Carriers in Addition to Plastic and Ceramic DIPs 

o Dependable Texas Instruments Quality and Reliability 
description 

These devices contain two independent 4-input NAND buffers. 
They perform the boolean functions Y = AB-C'D or 
Y = A + B + C + Din positive logic. 

The SN54ALS1020 is characterized for operation over the full 
military temperature range of -55°C to 125°C. The 
SN74ALS1020 is characterized for operation from 0 °C to 
70 °C. 


FUNCTION TABLE (each gate! 


j INPUTS 

OUTPUT 

Y 

A 

B 

c 

D 

H 

H 

H 

H 

L 

L 

X 

X 

X 

H 

X 

L 

X 

X 

H 

X 

X 

L 

X 

H 

X 

X 

X 

L 

H 


logic symbol 



SN54ALS1020 . . . J PACKAGE 
SN74ALS1020...NPACKAGE 
(TOP VIEW) 


1 aC TT7i4 
ibC 

NIC C 

icC 
idC 
iyC 
gndC 


D v cc 

3 2D 
II 2C 
3nc 

3 2B 
32A 
32Y 


SN54ALS1020. . . FH PACKAGE 
SN74ALS1020 . . . FN PACKAGE 
(TOP VIEW) 

a 

m < a cj a 

<- «- 2 > CN 
_ I_J l—I I_I I_I I_I \ 


3 2 1 20 19 


NC ]4 
NC ] 5 
1C ]6 
NC ] 7 
1 D ] 8 


18 [ 2C 
17 [ NC 
16 Q NC 
NC 
2B 


15[ 

14[ 


9 10111213 
> Q (J >- < 


NC —No internal connection 


Pin numbers shown are for J and N packages. 
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TYPES SN54ALS1020, SIM74ALS1020 
DUAL 4 INPUT POSITIVE-NAND BUFFERS 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, Vcc .7 V 

Input voltage.7 V 

Operating free-air temperature range: SN54ALS1020 . -55°Cto125°C 

SN74ALS1020 . 0°Cto70°C 

Storage temperature range. -65°Cto150°C 


recommended operating conditions 



SN54ALS1020 

SN74ALS1020 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

Vqc Supply voltage 

4.5 5 5.5 

4.5 5 5.5 

V 

V|h High-level input voltage 

2 

2 

V 

V|l Low-level input voltage 

0.8 

0.8 

V 

lOH High-level output current 

- 1 


mA 


-2.6 

lOL Low-level output current 

12 


mA 


24 

T/\ Operating free-air temperature 

-55 125 

o 

r- 

o 

°C 


tThe extended limits apply only if Vcc' s maintained between 4.75 V and 5.25 V. 


electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


PARAMETER 

TEST CONDITIONS 

SN54ALS1020 

SN74ALS1020 

UNIT 

MIN TYPt MAX 

MIN TYPt MAX 

V|K 

Vcc = 4.5 V, l| = -18 mA 

-1.5 

-1.5 

V 

v OH 

Vcc = 4.5 V, IqH = -1 mA 

2.4 3.3 


V 

Vcc = 4.5 V lOH = -2.6 mA 


2.4 3.2 

v OL 

V C c = 4 -5 V, Iql = 1 2 mA 

0.25 0.4 

0.25 0.4 

V 

Vcc = 4.5 V lOL = 24 mA 


0.35 0.5 

'I 

Vcc = 5 5 v < V| = 7 V 

0.1 

0.1 

mA 

'IH 

V C c = 5 5 v < v l = 21 v 

20 

20 

pA 

IlL 

Vcc = 5.5 V, V| = 0.4 V 

-0.1 

-0.1 

mA 

io§ 

Vcc = 5.5 V, Vo = 2.25 V 

o 

r-- 

1 

LO 

1 

1 

CJ1 

1 

O 

mA 

l(XH 

V C c = 5.5 V, V| = 0 V 

0.5 0.8 

0.5 0.8 

mA 

'CCL 

V C c = 5.5 V, V| = 4.5 V 

2 3.2 

2 3.2 

mA 


t All typical values are at Vqq = 5 V, T/\ = 25 °C. 

§The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, IqS- 


switching characteristics (see note 1) 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

Vcc - 4.5 V to 5.5 V, 

C L = 50 pF, 

RL = 500 Q, 

T a = MIN to MAX 

UNIT 

SN54ALS1020 

SN74ALS1020 

MIN MAX 

MIN MAX 

tPLH 

Any 

Y 

2 10 

2 8 

ns 

tpHL 

3 10 

3 8 


NOTE 1: For load circuit and voltage waveforms, see page 1-12. 
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TYPES SN54ALS1032, SN54AS1032, SN74ALS1032, SN74AS1Q32 
QUADRUPLE 2-INPUT POSITIVE OR BUFFERS 


D2661, DECEMBER 1982 


o 

o 

o 


o 


Quad Versions of 'ALS832 and 'AS832 
Buffer Version of 'ALS32 

Package Options Include Both Plastic and Ceramic 
Chip Carriers in Addition to Plastic and Ceramic DIPs 

Dependable Texas Instruments Quality and Reliability 


SN54ALS1032, SN54AS1032 . . . J PACKAGE 
SN74ALS1032, SN74AS1032 . . .N PACKAGE 
(TOP VIEW) 


description 

These devices contain four independent 2-input OR buffers. 
They perform the boolean functions Y = A + B or Y = A B in 
positive logic. 

The SN54ALS1032 and SN54AS1032 are characterized for 
operation over the full military temperature range of - 55 °C to 
125 °C. The SN74ALS1032 and SN74AS1032 are 
characterized for operation from 0°C to 70°C, 


1A □ 

1 B E 
1YC 

2AC 

2BC 

2YC 

GNDC 


rui4 

2 13 

3 12 

4 11 

5 10 

6 9 

7 8 


3 V CC 
H 4B 
U 4A 
4Y 
J 3B 
U 3A 
D 3Y 


FUNCTION TABLE 
(each gate) 


INPUTS 

OUTPUT 

Y 

A 

B 

H 

X 

H 

X 

H 

H 

L 

L 

L 


logic symbol 



SN54ALS1032, SN54AS1032 . . . FH PACKAGE 
SN74ALS1032, SN74AS1032 . . . FN PACKAGE 
(TOP VIEW) 


CJ 

ca < o o m 

>- r- Z > 



> q a > < 
in 2 z o n 
o 


4A 

NC 

4Y 

NC 

3B 


NC~No internal connection 


Pin numbers shown are for J and N packages. 
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TYPES SN54ALS1032, SN54AS1032, SN74ALS1032, SN74AS1032 
QUADRUPLE 2-INPUT POSITIVE-OR BUFFERS 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, Vqq .7 V 

Input voltage.7 V 

Operating free-air temperature range: SN54ALS1032 . -55°Cto125°C 

SN74ALS1032 . 0°Cto70°C 

Storage temperature range. -65°Cto150°C 



recommended operating conditions 



SN54ALS1032 

SN74ALS1032 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

Vcc Supply voltage 

4.5 5 5.5 

4.5 5 5.5 

V 

V||-j High-level input voltage 

2 

2 

V 

V|l Low-level input voltage 

0.8 

0.8 

V 

lOH High-level output current 

- 1 


mA 


-2.6 

lOL Low-level output current 

12 


mA 


24 

Ta Operating free-air temperature 

-55 125 

0 70 

°C 


electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


PARAMETER 

TEST CONDITIONS 

SN54ALS1032 

SN74ALS1032 

UNIT 

MIN TYPt MAX 

MIN TYPt MAX 

V|K 

Vcc - 4.5 V, l| = - 1 8 mA 

- 1.5 

- 1.5 

V 

v OH 

Vcc = 4.5 V, l 0H = -1 mA 

2.4 3.3 


V 

Vcc = 4.5 V, lOH = -2.6 mA 


2.4 3.2 

v OL 

V C C = 4.5 V, l 0L = 12 mA 

0.25 0.4 

0.25 0.4 

V 

Vcc = 4.5 V, lOL - 24 mA 


0.35 0.5 

l| 

V C c = 5.5 V, V| = 7 V 

0.1 

0.1 

mA 

l|H 

V C c = 5.5 V, V| = 2.7 V 

20 

20 

PA 

l|L 

Vcc = 5.5 V, V| = 0.4 V 

-0.1 

-0.1 

mA 

io§ 

V C c = 5.5 V, V 0 = 2.25 V 

-15 -70 

1 

U1 

1 

-vj 

O 

mA 

'CCH 

Vcc = 5.5 V, V| = 4.5 V 

2.5 5 

2.5 5 

mA 

'CCL 

V C c = 5.5 V, V| = 0 V 

5.5 10 

5.5 10 

mA 


t All typical values are at Vcc = 5 V, T/\ = 25 °C. 

§The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, Iqs- 


switching characteristics (see note 1) 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

Vcc = 4.5 V to 5.5 V, 

C L = 50 pF, 

R|_ = 500 Q, 

T A = MIN to MAX 

UNIT 

SN54ALS1032 

SN74ALS1032 

MIN MAX 

MIN MAX 

tPLH 

A or B 

Y 

2 12 

2 10 

ns 

tPHL 

3 1 5 

3 13 


NOTE 1: For load circuit and voltage waveforms, see page 1-12. 
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TYPES SN54ALS1032, SN54AS1032, SN74ALS1032, SN74AS1032 
QUADRUPLE 2-INPUT POSITIVE OR BUFFERS 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, Vcc .7 V 

Input voltage.7 V 

Operating free-air temperature range: SN54AS1032 . -55°Cto125°C 

SN74AS1032 . 0°Cto70°0 

Storage temperature range. -65°Cto150°C 


recommended operating conditions 



SN54AS1032 

SN74AS1032 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

Vcc Supply voltage 

4.5 5 5.5 

4.5 5 5.5 

V 

Vm High-level input voltage 

2 

2 

V 

V||_ Low-level input voltage 

0.8 

0.8 

V 

lOH High-level output current 

-40 

-48 

mA 

lOL Low-level output current 

40 

48 

mA 

Ta Operating free-air temperature 

-55 125 

0 70 

°C 



electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


PARAMETER 

TEST CONDITIONS 

SN54AS1032 

SN74AS1032 

UNIT 

MIN TYPt MAX 

MIN TYPt MAX 

V|K 

Vcc = 4.5 V, l| = — 18 mA 

-1.5 

-1.5 

V 

v OH 

Vcc = 4.5 'OH = “3 mA 

2.4 3.2 

2.4 3.2 

V 

Vcc = 4.5 V, lOH = -40 mA 

2 


Vcc = 4.5 V, Iqh = “48 mA 


2 

v OL 

Vcc = 4.5 v . Iql = 40 mA 

0.25 0.5 


V 

Vqc = 4.5 V, loL = 48 mA 


0.35 0.5 

'I 

Vcc = 5.5 V, V| = 7 V 

0.1 ' 

0.1 

mA 

'|H 

V C c = 5.5 V, V| = 2.7 V 

20 

20 

pA 

hL 

Vcc = 5.5 V, V| = 0.9 V 

-0.2 

-0.2 

mA 

io§ 

V C C = 5.5 V, V 0 = 2.25 V 

-150 

- 1 50 

mA 

'CCH 

Vcc = 5.5 V, V| = 0 V 

1 5 

15 

mA 

'CCL 

Vcc = 5.5 V, V| = 4.5 V 

25 

25 

mA 


t All typical values are at Vqq = 5 V, = 25 °C. 

§The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, Iqs- 


switching characteristics (see note 1) 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

Vcc = 5 V, 

C L = 15 pF, 

R L = 500 «, 

T A = 25 °C 

Vcc = 4.5 V to 5.5 V, 

C L = 50 pF. 

RL = 500 Q, 

Ta = MIN to MAX 

UNIT 

•AS1032 

SN54AS1032 

SN74AS1032 

TYPt 

MIN TYPt MAX 

MIN TYPt MAX 

IPLH 

A or B 

Y 

2.5 

3.3 

3.3 

ns 

l PHL 

A or B 

Y 

2.4 

3.0 

3 0 

ns 


4All typical values are at Vqq = 5 V, = 25 °C. 

NOTE 1: For load circuit and voltage waveforms, see page 1-12. 
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TYPES SIM54ALS1034, SN54AS1034, SN74ALS1034, SN74AS1034 

HEX BUFFERS 

D2661, APRIL 1982 


'AS 1034 Offers High Capacitive-Drive Capability 
Noninverting Buffers 

Package Options Include Both Plastic and Ceramic 
Chip Carriers in Addition to Plastic and Ceramic DIPs 

Dependable Texas Instruments Quality and Reliability 


SN54ALS1034, SN54AS1034 . . . J PACKAGE 
SN74ALS1034, SN74AS1034 ... INI PACKAGE 
(TOP VIEW) 


description 

These devices contain six independent noninverting buffers. 
They perform the boolean functions Y = A. 

The SN54ALS1034 and SN54AS1034 are characterized for 
operation over the full military temperature range of - 55 °C to 
125 °C. The SN74ALS1034 and SN74AS1034 are 
characterized for operation from 0°C to 70 °C. 


1A C 
1 Y C 
2AC 
2Y C 
3A C 
3Y C 
GND C 


1 Ul4 

2 13 

3 12 

4 11 

5 10 

6 9 


3 vcc 
3 6A 
3 6Y 

3 5A 
J5Y 
3 4A 
3 4Y 


FUNCTION TABLE (each buffer) 


logic symbol 


INPUT 

OUTPUT 


A 

Y 


H 

H 




r 


id 

t> 

(21 

(31 

(41 


(5) 


(6) 


(9) 


(8) 


(11) 

(10) 


(131 


(121 





-1Y 

■2Y 

-3Y 

-4Y 

-5Y 

-6Y 


SN54ALS1034, SN54AS1034. . . FH PACKAGE 
SN74ALS1034, SN74AS1034 . . . FN PACKAGE 
(TOP VIEW) 

CJ 


TZJ I—I L_J I—11_I 

3 2 1 20 19 


2A 

]* 

18[ 

6Y 

NC 

]5 

17[ 

NC 

2Y 

]6 

1® [ 

5A 

NC 

] 7 

is [ 

NC 

3A 

]8 

14 [ 

5Y 


9 10 11 12 13 
>- O (J >- < 


Pin numbers shown are for J and N packages. 


NC — No internal connection 
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TYPES SN54ALS1034, SN74ALS1034 
HEX BUFFERS 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, Vcc .7 V 

Input voltage.7 V 

Operating free-air temperature range: SN54ALS1034 . -55°Cto125°C 

SN74ALS1034 . 0°Cto70°C 

Storage temperature range. -65°Cto150°C 


recommended operating conditions 



SN54ALS1034 

SN74ALS1034 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

Vcc Supply voltage 

4.5 5 5.5 

4.5 5 5.5 

V 

V|h High-level input voltage 

2 

2 

V 

V|l Low-level input voltage 

0.8 

0.8 

V 

Iqh High-level output current 

- 1 


mA 


-2.6 

lOL Low-level output current 

12 


mA 


24 

T A Operating free-air temperature 

-55 125 

0 70 

°C 



electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


PARAMETER 

TEST CONDITIONS 

SN54ALS1034 

SN74ALS1034 

UNIT 

MIN TYPt MAX 

MIN TYPt MAX 

V|K 

Vcc = 4.5 V, l| = -18 mA 

-1.5 

-1.5 

V 

V 0 H 

V CC = 4.5 v, lOH = - 1 mA 

2.4 3.3 


V 

Vcc = 4 -5 V, lOH = -2.6 mA 


2.4 3.2 

v OL 

Vcc = 4.5 V, l 0 L = 12 mA 

0.25 0.4 


V 

Vcc = 4.5 V, IqL = 24 mA 


0.35 0.5 

l| 

Vcc = 5.5 V, V| = 7 V 

0.1 

0.1 

mA 

l|H 

V C c = 5.5 V, V| = 2.7 V 

20 

20 

pA 

l|L 

Vcc = 5.5 V, V| = 0.4 V 

-0.1 

-0.1 

mA 

io§ 

V C c = 5.5 V, V 0 = 2.25 V 

-30 -112 

-30 -112 

mA 

'CCH 

V C c = 5.5 V, V| = 4.5 V 

3 

3 

mA 

'CCL 

Vcc = 5.5 V, V| = 0 V 

7.8 

7.8 

mA 


JAI! typical values are at Vqc = 5 V, = 25 °C. 

§The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, Iqq. 


switching characteristics (see note 1) 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

Vcc = 4.5 V to 5.5 V, 

C L = 50 pF, 

R L = 500 Q, 

T A = MIN to MAX 

UNIT 

SN54ALS1034 

SN74ALS1034 

MIN TYPt MAX 

MIN TYPt MAX 

tPLH 

A 

Y 

4 

4 

ns 

l PHL 

4.5 

4.5 


* All typical values are at Vqq = 5 V, T & = 25 °C. 

NOTE 1: For load circuit and voltage waveforms, see page 1-12. 
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TYPES SN54AS1034, SN74AS1034 
HEX BUFFERS 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, Vqc .7 V 

Input voltage.7 V 

Operating free-air temperature range: SN54AS1034 . -55°Cto125°C 

SN74AS1034 . 0°Cto70°C 

Storage temperature range. -65°Cto150°C 


recommended operating conditions 



SN54AS1034 

SN74AS1034 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

Vcc Supply voltage 

4.5 5 5.5 

4.5 5 5.5 

V 

V|(_| High-level input voltage 

2 

2 

V 

V|l Low-level input voltage 

0.8 

0.8 

V 

lOH High-level output current 

-40 


mA 


-48 

lOL Low-level output current 

40 


mA 


48 

T A Operating free-air temperature 

-55 125 

0 70 

°C 


electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


PARAMETER 

TEST CONDITIONS 

SN54AS1034 

SN74AS1034 

UNIT 

MIN TYPt MAX 

MIN TYPt MAX 

V|K 

Vcc = 4.5 V, l| = - 18 mA 

-1.2 

-1.2 

V 

v OH 

Vcc = 4.5 V, 'OH = “3 m A 

2.4 3.2 

2.4 3.2 

V 

Vcc ~ 4.5 V, lOH = -40 mA 

2 

2 

Vcc = 4.5 V, IqH = -48 mA 


2 

v Ol 

Vcc = 4.5 V, lOL = 40 mA 

0.25 0.5 


V 

Vqc = 4.5 V, lOL = 48 mA 


0.35 0.5 

l| 

V C c = 5 5 v - V| = 7 V 

0.2 

0.2 

mA 

■IH 

Vcc = 5.5 v - v l = 2 7 v 

40 

40 

pA 

IlL 

V C c = 5 5 v - v l = 0 4 v 

-0.4 

-0.4 

mA 

io § 

V C c = 5.5 V, V 0 = 2.25 V 

-150 

-150 

mA 

'CCH 

V C c = 5 5 v - V| = 0 V 

3 

3 

mA 

'CCL 

Vcc = 5.5 V, V| = 4.5 V 

18 

18 

mA 


t All typical values are at Vqq = 5 V, = 25 °C. 

§The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, Iqs- 


switching characteristics (see note 1) 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

Vcc = 5 V, 

C L = 15 pF, 

r l = 500 a, 

T A = 25°C 

Vcc = 4.5 V to 5.5 V, 

C L = 50 pF, 

R L = 500 Q, 

T a = MIN to MAX 

UNIT 

'AS1034 

SN54AS1034 

SN74AS1034 

TYPt 

MIN TYPt MAX 

MIN TYPt MAX 

tPLH 

A 

Y 

1.7 

2.6 

2.6 

ns 

tPHL 

1.6 

2.7 

2.7 


tAII typical values are at Vqc = 5 V, = 25 °C. 

NOTE 1: For load circuit and voltage waveforms, see page 1-12. 
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TYPES SN54ALS1035, SN74ALS1035 
HEX NONINVERTING BUFFERS WITH OPEN-COLLECTOR OUTPUTS 

D2661, APRIL 1982 


Noninverting Buffers with Open-Collector Outputs 

Package Options Include Both Plastic and Ceramic 
Chip Carriers in Addition to Plastic and Ceramic DIPs 

Dependable Texas Instruments Quality and Reliability 


SN54ALS1035 . . . J PACKAGE 
SN74ALS1035...NPACKAGE 
(TOP VIEW) 


description 

These devices contain six independent noninverting buffers. 
They perform the boolean functions Y = A. The open-collector 
outputs require pull-up resistors to perform correctly. They may 
be connected to other open-collector outputs to implement 
active-low wired-OR or active-high wired-AND functions. Open- 
collector devices are often used to generate higher Vqh levels. 


1A 
1Y 
2A 
2Y 
3A 
3Y 
GND 


1 

TTi4 

2 

13 

3 

12 

4 

11 

5 

10 

6 

9 

7 

8 


vcc 

6A 

6Y 

5A 

5Y 

4A 

4Y 



The SN54ALS1035 is characterized for operation over the full 
military temperature range of -55°C to 125°C. The 
SN74ALS1035 is characterized for operation from 0 °C to 
70 °C. 


FUNCTION TABLE (each buffer) 


INPUT 

OUTPUT 

A 

Y 

H 

H 

L 

L 


logic symbol 


4A- 

5A- 

6A- 


(1) 

O' Q 

(21 

(3) 

(4) 


(5) 

(61 


(9) 


(8) 


(111 

(10) , 


(131 


(12) ( 


1 



■ 1Y 
■2Y 
-3Y 
-4Y 
-5Y 
-6Y 


SN54ALS1035 . . . FH PACKAGE 
SN74ALS1035 . . . FN PACKAGE 
(TOP VIEW) 


O 

>- < <_> o < 

«— «- Z > ID 



CP 


NC —No internal connection 


Pin numbers shown are for J and N packages. 
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TYPES SIU54ALS1035, SN74ALS1035 

HEX NONINVERTING BUFFERS WITH OPEN-COLLECTOR OUTPUTS 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, Vqq .7 V 

Input voltage.7 V 

Off-state output voltage .7 V 

Operating free-air temperature range: SN54ALS1 035 . -55°Cto125°C 

SN74ALS1 035 . 0°Cto70°C 

Storage temperature range. -65°Cto150°C 


recommended operating conditions 



SN54ALS1035 

SN74ALS1035 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

Vcc Supply voltage 

4.5 5 5.5 

4.5 5 5.5 

V 

V||_| High-level input voltage 

2 

2 

V 

V|[_ Low-level input voltage 

0.8 

0.8 

V 

Vqh High-level output voltage 

5.5 

5.5 

V 

Iql Low-level output current 

12 


mA 


24 

T A Operating free-air temperature 

-55 125 

0 70 

°c 


electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


PARAMETER 

TEST CONDITIONS 

SN54ALS1035 

SN74ALS1035 

UNIT 

MIN TYPt MAX 

MIN TYPt MAX 

V|K 

Vcc = 4.5 V, l| = - 18 mA 

-1.5 

-1.5 

V 

'OH 

V C C = 4.5 V, V 0 H = 5.5 V 

0.1 

0.1 

mA 

v OL 

Vcc = 4.5 V, l 0 L = 12 mA 

0.25 0.4 

0.25 0.4 

V 

Vcc = 4.5 V lOL = 24 mA 


0.35 0.5 

l| 

V C C = 5.5 V, V| = 7 V 

0.1 

0.1 

mA 

l|H 

V C c = 5.5 V, V| = 2.7 V 

20 

20 

pA 

l|L 

Vcc — 5.5 V, V| = 0.4 V 

-0.1 

-0.1 

mA 

'CCH 

V C C = 5.5 V, V| = 4.5 V 

3.2 

3.2 

mA 

'CCL 

V C C = 5.5 V, V| = 0 V 

8.6 

8.6 

mA 


1 All typical values are at Vqq - 5 V, T/\ = 25 °C. 


switching characteristics (see note 1) 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

V CC = 4.5 V to 5.5 V, 

C L = 50 pF, 

R[. = 680 Q. 

T a = MIN to MAX 

UNIT 

SN54ALS1035 

SN74ALS1035 

MIN TYPt MAX 

MIN TYPt MAX 

tPLH 

A 

Y 

20 

20 

ns 

tPHL 

A 

Y 

5 

5 

ns 


tAll typical values are at Vqq = 5 V, = 25 °C. 

NOTE 1: For load circuit and voltage waveforms, see page 1-12. 
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TYPES SN54ALS1240, SN54ALS1241, SN74ALS1240, SN74ALS1241 
OCTAL BUFFERS AND LINE DRIVERS WITH 3-STATE OUTPUTS 

D2661, DECEMBER 1982 


Low-Power Version of 'ALS240 and 'ALS241 

3-State Outputs Drive Bus Lines or Buffer 
Memory Address Registers 

P-N-P Inputs Reduce DC Loading 

Dependable Texas Instruments Quality and 
Reliability 


description 


These octal buffers and line drivers are designed specif¬ 
ically to improve both the performance and density of 
three-state memory address drivers, clock drivers, and bus- 
oriented receivers and transmitters. The designer has a 
choice of selected combinations of inverting and non¬ 
inverting outputs, symmetrical G (active-low output 
control) inputs, and complementary G and G inputs. These 
devices feature high fan-out and improved fan-in. 

The -1 versions of the SN74ALS' parts are identical to the 
standard versions except that the recommended maximum 
lOL is increased to 24 milliamperes. There are no -1 
versions of the SN54ALS' parts. 


logic symbols 



SN54ALS1240, SN54ALS1241 . . . J PACKAGE 
SN74ALS1240, SN74ALS1241 . . . NPACKAGE 
(TOP VIEW) 


TT 

J20 

D v cc 

2 

19 

3 2G/2G* 

3 

18 

3 1Y1 

4 

17 

3 2A4 

5 

16 

3 1Y2 

6 

15 

3 2A3 

7 

14 

3 1Y3 

8 

13 

3 2A2 

‘9 

12 

3 1Y4 

10 

11 

3 2A1 


SN54ALS1240, SN54ALS1241 
SN74ALS1240, SN74ALS1241 
(TOP VIEW) 


u 

> < lo ulo 

CM T- r- > CM 


. FH PACKAGE 
. FN PACKAGE 



’ALS1241 

[Th 


1A2 

P 4 

isC 

1Y1 

2Y3 

35 

17 [ 

2A4 

1 A3 

]6 

16 [ 

1Y2 

2Y2 

]7 

15 [ 

2A3 

1A4 

]8 

14 [ 

1Y3 


\ 910111213 / 

\n nn nny 

<- D CM 

>- Z < >- < 

CM a CM <- CM 

*2G for ’ALS1 240 or 2G for 'ALS1 241 

functional block diagrams (positive logic) 

'ALS1240 'ALS1241 


-1Y2 i A2——- 

(14) ... 16) 


<0 

118) 



<0_ 

(161 



V- 

114) 






V- 

118) 




(16) 



V- 

(14) 




1Y4 1A4 -!2L 



Pin numbers shown are for J and N packages. 


19) til) 

- 2Y1 2A1- 


JZi 2 Y2 2A2 iHL 

15) ... (15) 


——— 2 Y4 2A4iHL 





(9) 



<_- 

(7) 



< _ 

(5) 

/ 


4. (3) 
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TYPES SN54ALS1240, SN54ALS1241, SN74ALS1240, SN74ALS1241 
OCTAL BUFFERS AND LINE DRIVERS WITH 3-STATE OUTPUTS 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, Vcc .7 V 

Input voltage.7 V 

Voltage applied to a disabled 3-state output.5.5 V 

Operating free-air temperature range: SN54ALS1 240, SN54ALS1 241 . - 55 °C to 1 25 °C 

SN74ALS1 240, SN74ALS1 241 .0°Cto70°C 

Storage temperature range. -65°Cto150°C 


,2.1 J 


recommended operating conditions 



SN54ALS1240 

SN54ALS1241 

SN74ALS1240 

SN74ALS1241 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

Vcc Supply voltage 

4.5 5 5.5 

4.5 5 5.5 

V 

V|(_( High-level input voltage 

2 

2 

V 

V|l Low-level input voltage 

0.8 

0.8 

V 

Iqh High-level output current 

-12 


mA 


-15 

Iql Low-level output current 

8 


mA 


16 


241 

Ta Operating free-air temperature 

-55 125 

o 

o 

°C 


tThe extended limits apply only if Vcc is maintained between 4.75 V and 5.25 V. 
The 24-mA limit applies for the SN74ALS1 240-1 and SN74ALS1 241 -1 only. 


electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


PARAMETER 

TEST CONDITIONS 

SN54ALS1240 

SN54ALS1241 

SN74ALS1 240 

SN74ALS1241 

UNIT 

MIN TYPt MAX 

MIN TYPt MAX 

V|K 

Vcc = 4.5 V, l| = -18 mA 

-1.5 

-1.5 

V 

VOH 

Vcc = 4.5 V, Ioh = -3 mA 

2.4 3.2 

2.4 3.2 

V 

Vqc = 4.5 V, Ioh = - 12 mA 

2 


Vqc = 4.5 V, Iqh = -15 m A 


2 

v OL 

Vcc = 4.5 V, lOL = 8 

0.25 0.4 

0.25 0.4 

V 

Vcc = 4.5 V, IqL =16 mA 

(IqL = 24 mA for -1 versions) 


0.35 0.5 

'OZH 

Vcc = 5.5 V, V 0 = 2.7 V 

20 

20 

pA 

'OZL 

Vcc = 5.5 V, V 0 = 0.4 V 

-20 

-20 

pA 

'1 

Vcc = 5.5 V, V| = 7 V 

0.1 

0.1 

mA 

IlH 

Vcc = 5.5 V, V| = 2.7 V 

20 

20 

P A 

'IL 

Vcc = 5.5 V, V| = 0.4 V 

-0.1 

-0.1 

mA 

io § 

Vcc = 5.5 V, V 0 = 2.25 V 

-30 -112 

-30 -112 

mA 

'cc 

Vcc = 5.5 V 

Outputs high 

6.5 

6.5 

mA 

Outputs low 

10 

10 

Outputs disabled 

12 

12 


tAll typical values are at Vcc = 5 V, T^ = 25°C. 

§The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, Iqq. 
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TYPES SN54ALS1240, SN54ALS1241, SN74ALS1240, SN74ALS1241 
OCTAL BUFFERS AND LINE DRIVERS WITH 3-STATE OUTPUTS 


'ALS1240 switching characteristics (see note 1) 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

Vqc = 4.5 V to 5.5 V, 

C L = 50 pF. 

R1 = 500 2, 

R2 = 500 Q, 

T A = MIN to MAX 

UNIT 

SN54ALS1240 

SN74ALS1240 

MIN TYPt MAX 

MIN TYPt MAX 

l PLH 

A 

Y 

9 

9 

ns 

tPHL 

9 

9 

tpZH 

G 

Y 

17 

17 

ns 

tPZL 

19 

19 

tpHZ 

G 

Y 

7 

7 

ns 

tPLZ 

6 

6 


'ALS1241 switching characteristics (see note 1) 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

Vcc = 4.5 V to 5.5 V. 

C L = 50 pF, 

R1 = 500 Q, 

R2 = 500 S, 

T A = MIN to MAX 

UNIT 




SN54ALS1241 

SN74ALS1241 





MIN TYPt MAX 

MIN TYPt MAX 


tPLH 



9 

9 


l PHL 



9 

9. 


IPZH 

G or G 


17 

17 

ns 

tPZL 


19 

19 

tPHZ 

G or G 


7 

7 

ns 

l PLZ 


6 

6 


t All typical values are at Vqq = 5 V, T^ = 25 °C. 

NOTE 1: For load circuit and voltage waveforms, see page 1-12. 
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TYPES SN54ALS1242, SN54ALS1243, 
SN74ALS1242, SN74ALS1243 
QUADRUPLE BUS TRANSCEIVERS WITH 3-STATE OUTPUTS 


D2661, DECEMBER 1982 


2-Way Asynchronous Communication between Data 
Buses 

P-IM-P inputs Reduce DC Loading 

Low-Power Version of 'ALS242, and 'ALS243 

Three-State Outputs 

o Package Options Include Both Plastic and Ceramic 
Chip Carriers in Addition to Plastic and Ceramic DIPs 

© Dependable Texas Instruments Quality and Reliability 
description 


SN54ALS1242, SN54ALS1243 . . . JPACKAGE 
SN74ALS1242, SN74ALS1243 . . . NPACKAGE 
(TOP VIEW) 


GAB C 
NCC 
A1 C 

A2 C 
A3 C 
A4 [I 

gndC 


XT 


H Vcc 
3 GBA 
I! NC 

3 B1 
3 B2 
3 B3 
3 B4 


These quadruple bus transceivers are designed for two-way 
communication between data buses. The control function 
implementation allows for maximum flexibility in timing. 


These devices allow data transmission from the A bus to the B 
bus or from the B bus to the A bus depending upon the logic 
levels at the enable inputs (GBA and GAB). 

The enable inputs can be used to disable the device so that the 
buses are effectively isolated. 


SN54ALS1242, SN54ALS1243 
SN74ALS1242, SN74ALS1243 
(TOP VIEW) 


FH PACKAGE 
FN PACKAGE 


The dual-enable configuration gives the 'ALS1242 and 
'ALS1 243 the capability to store data by simultaneous enabling 
of GAB and GBA. Each output reinforces its input in this 
transceiver configuration. Thus, when both control inputs are 
enabled and all other data sources to the two sets of bus lines are 
at high impedance, both sets of bus lines (8 in all) will remain at 
their last states. The 4-bit codes appearing on the two sets of 
buses will be complementary for the 'ALS1242 or identical for 
the 'ALS1243. 

The -1 versions of the SN74ALS' parts are identical to the 
standard versions except that the recommended maximum Iol is 
increased to 24 milliamperes. There are no -1 versions of the 
SN54ALS' parts. 


o,< CJ 
z Icp z 


u < 
o co 
> CP 



NC 

NC 

B1 


■t D U't n 
< z z co co 
CP 


The SN54ALS1242 and SN54ALS1243 are characterized for 
operation over the full military temperature range of - 55 °C to 
125 °C. The SN74ALS1242 and SN74ALS1 243 are 
characterized for operation from 0°C to 70 °C. 


NC — No internal connection 


FUNCTION TABLE 


GAB 

GBA 

'ALS1242 

'ALS1243 

L 

L 

A to B 

A to B 

H 

H 

¥ to A 

B to A 

H 

L 

Isolation 

Isolation 

L 

H 

Latch A and B 

(A = B) 

Latch A and B 

(A = B) 
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TYPES SN54ALS1242, SN54ALS1243, 
SN74ALS1242, SN74ALS1243 
QUADRUPLE BUS TRANSCEIVERS WITH 3-STATE OUTPUTS 


logic symbols 


logic diagrams (positive logic) 


'ALS1242 


GBA 

GAB 


(13) 


<11. rJ 

(3) 

... 

(4) 



1 

(5) 



1 

(6) 


- ^ 




EN1 


0 2 V 


( 11 ) 



r 

110) 

1 


r 

(9) 

^ g 


r 

(8) 

^ * 


r 


'ALS1242 



(13) 

'ALS1243 

(ID 

(3) 

EN1 

EN2 

H r 

VI < 

(4) 

ZtT 

r no) 

D> 2V 

—? * 

(5) 


— 

(9) 

— IK- 

(6) 


-4 • - 

(8) 

-y 


P 


B1 

B2 

B3 

B4 


ALS1243 



Pin numbers shown are for J and N packages. 
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TYPES SN54ALS1242, SN54ALS1243, 

SIM74ALS1242, SN74ALS1243 

QUADRUPLE BUS TRANSCEIVERS WITH 3-STATE OUTPUTS 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, Vcc.7 V 

Input voltage: All inputs .7 V 

I/O ports .5.5V 

Operating free-air temperature range: SN54AS1242,SN54ALS1243 . -55°Cto125°C 

SN74AS1 242, SN74ALS1 243 . 0 °C to 70 °C 

Storage temperature range. -65°Cto150°C 

recommended operating conditions 


recommended operating conditions 



SN54ALS1242 

SN54ALS1243 

SN74ALS1242 

SN74ALS1243 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

Vcc Supply voltage 

4.5 5 5.5 

4.5 5 5.5 

V 

V||~| High-level input voltage 

2 

2 

V 

V|i_ Low-level input voltage 

0.8 

0.8 

V 

lOH High-level output current 

-12 


mA 


- 15 

Iql Low-level output current 

8 


mA 


16 


24t 

Ta Operating free-air temperature 

-55 125 

0 70 

°C 


tThe extended limits apply only if Vqc is maintained between 4.75 V and 5.25 V. 
The 24-mA limit applies for the SN74ALS1 242-1 and SN74ALS1 243-1 only. 



electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


PARAMETER 

TEST CONDITIONS 

SN54ALS1242 

SN54ALS1243 

SN74ALS1242 

SN74ALS1243 

UNIT 

MIN TYPt MAX 

MIN TYPt MAX 

V|K 

Vcc = 4.5 V, l| = - 18 mA 

-1.5 

-1.5 

V 

v OH 

Vcc = 4.5 V, Iqh = mA 

2.4 3.2 

2.4 3.2 

V 

Vcc = 4.5 V, IqH = - 1 2 mA 

2 


Vcc = 4.5 V |qI_I = - 1 5 mA 


2 

V 0L 

V CC = 4.5 V, Iql = 8 mA 

0.25 0.4 

0.25 0.4 

V 

Vcc = 4.5 V Iql = 16 mA 

dOL = 24 mA for -1 versions) 


0.35 0.5 

l| 

Control inputs 

V C C = 5.5 V, V| = 7 V 

0.1 

0.1 

mA 

A or B ports 

V C c = 5.5 V, V| = 5.5 V 

0.1 

0.1 

l|H 

Control inputs 

V C C = 5.5 V, V| = 2.7 V 

20 

20 

pA 

A or B portsA 

20 

20 

IlL 

Control inputs 

V C C = 5.5 V, V| = 0.4 V 

-0.1 

-0.1 

mA 

A or B portsA 

-0.1 

-0.1 

'0§ 

V C c = 5.5 V, Vq = 2.25 V 

-30 -112 

-30 -112 

mA 

'cc 

'ALS1242 

V C c = 5.5 V 

Outputs high 



mA 

Outputs low 



Outputs disabled 



'ALS1243 

Outputs high 



Outputs low 



Outputs disabled 




t All typical values are at V^c = 5 V, = 25 °C. 

§The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, Iqs- 
AFor I/O ports, the parameters I|h and l|j_ include the off-state output current. 

Additional information on these products can be obtained from the factory as it becomes available. 
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TYPES SN54ALS1242, SN54ALS1243, 
SN74ALS1942 SN74ALS1243 
QUADRUPLE BUS TRANSCEIVERS WITH 3-STATE OUTPUTS 


'ALS1242 switching characteristics (see note 1) 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

Vcc = 4.5 V to 5.5 V, 

C L = 50 pF, 

R1 = 500 Q, 

R2 = 500 £3, 

T A = MIN to MAX 

UNIT 

SN54ALS1242 

SN74ALS1242 

MIN TYPt MAX 

MIN TYPt MAX 

tPLH 

A or B 

B or A 



ns 

tPHL 



l PZH 

GAB 

B 



ns 

IPZL 



tPHZ 

GAB 

B 



ns 

tPLZ 



tPZL 

GBA 

A 



ns 

t PZL 



tPHZ 

GBA 

A 



ns 

tPLZ 





'ALS1243 switching characteristics (see note 1) 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

Vcc = 4.5 V to 5.5 V, 

C L = 50 pF. 

R1 = 500 Q, 

R2 = 500 Q, 

T a = MIN to MAX 

UNIT 

SN54ALS1243 

SM74ALS1243 

MIN TYPt MAX 

MIN TYPt MAX 

tPLH 

A or B 

B or A 



ns 

t PHL 



tPZH 

GAB 

B 



ns 

‘PZL 



tPHZ 

GAB 

B 



ns 

'PLZ 



tPZH 

GBA 

A 



ns 

<PZL 



tPHZ 

GBA 

A 



ns 

tPLZ 




t Alt typical values are at Vcc = 5 V, T^ = 25 °C. 

NOTE 1: For load circuit and voltage waveforms, see page 1-12. 


Additional information on these products can be obtained from the factory as it becomes available. 


PRODUCT PREVIEW 

This page contains information on a Texas Instruments 

product under development. Texas incorporated 

Instruments reserves the right to change or 
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TYPES SN54ALS1244, SRI74ALS1244 
OCTAL BUFFER ARID DRIVER WITH 3-STATE OUTPUTS 


D2661, DECEMBER 1982 


• Low-Power Version of 'ALS244 

• 3-State Outputs Drive Bus Lines or Buffer Memory 
Address Registers 

• P-N-P Inputs Reduce DC Loading 

• Package Options Include Both Plastic and Ceramic 
Chip Carriers in Addition to Plastic and Ceramic DIPs 

• Dependable Texas Instruments Quality and Reliability 
description 

This octal buffer and line driver is designed specifically to 
improve both the performance and density of three-state 
memory address drivers, clock drivers, and bus-oriented 


SN54ALS1244 . . . J PACKAGE 
SN74ALS1244...NPACKAGE 
(TOP VIEW) 


Q 4 


ISC 
1A1 C 
2Y4 C 
1A2 
2Y3p 
1 A3 
2Y2 C 
1A4C 
2Y1 C 

gndC 


7T7 

2 

3 


Q* 


20 Dvcc 
19 32G 
18 3lY1 

17 3 2A4 

18 3 1Y2 

15 3 2A3 

14 3 1Y3 
f 3 3 2A2 
12 3 1Y4 
1132A1 


receivers and transmitters. Taken together with the 'ALS1240 
and 'ALS1 241 this device provides the choice of selected com¬ 
binations of inverting and noninverting outputs symmetrical G 
(active-low input control) inputs, and complementary G and G 
inputs. 

The -1 version of the SN74ALS1 244 is identical to the standard 
version except that the recommended maximum Iol is increased 
to 24 milliamperes. There is no -1 version of the SN54ALS1 244. 

The SN54ALS1244 is characterized for operation over the full 
military temperature range of -55°C to 125°C. The 
SN74ALS1244 is characterized for operation from 0°C to 
70 °C. 


functional block diagram (positive logic) 



1Y1 


1Y3 



SN54ALS1244 . . . FH PACKAGE 
SN74ALS1244 . . . FN PACKAGE 


(TOP VIEW) 


Tt - O 

> < Id Old 

(N «- «— > CN 



[ 

l_J E_ TlUCIII—J \ 

3 2 1 20 19 \ 

1A2 

]4 

18[ 

2Y3 

]5 

17 C 

1 A3 

]6 

16 [ 

2Y2 

]7 

15 C 

1A4 

]8 

14 [ 


\ 

9 10 11 12 13 / 

nnnnn / 


■- Q -- 't CM 

> Z < > < 

CN CM CN 


1Y1 

2A4 

1Y2 

2A3 

1Y3 


logic symbol 



1Y1 

1Y2 

1Y3 

1Y4 


2Y1 

2Y2 

2Y3 

2Y4 


Pin numbers shown are for J and N packages 
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TYPES SN54ALS1244, SN74ALS1244 
OCTAL BUFFER AND DRIVER WITH 3-STATE OUTPUTS 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, Vcc .7 V 

Input voltage.7 V 

Voltage applied to a disabled 3-state output.5.5 V 

Operating free-air temperature range: SN54ALS1 244 . -55°Cto125°C 

SN74ALS1 244 . 0°Cto70°C 

Storage temperature range. -65°Cto150°C 



recommended operating conditions 



SN54ALS1244 

SN74ALS1244 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

Vcc Supply voltage 

4.5 5 5.5 

4.5 5 5.5 

V 

V|h High-level input voltage 

2 

2 

V 

V|l Low-level input voltage 

0.8 

0.8 

V 

lOH High-level output current 

-12 


mA 


-15 

IqL Low-level output current 

8 


mA 


16 


24t 

Ta Operating free-air temperature 

-55 125 

0 70 

°C 


tThe extended limits apply only if Vqq is maintained between 4.75 V and 5.25 V. 
The 24-mA limit applies for the SN74ALS1 244-1 only. 


electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


PARAMETER 

TEST CONDITIONS 

SN54ALS1244 

SN74ALS1244 

UNIT 

MIN TYPi MAX 

MIN TYPt MAX 

V|K 

Vcc = 4.5 V, l| = -18 mA 

-1.5 

-1.5 

V 

v OH 

Vcc = 4.5 V, Iq(-I = -3 mA 

2.4 3.2 

2.4 3.2 

V 

Vcc = 4.5 V, lOH = - 1 2 mA 

2 

" 


Vcc = 4.5 V, lOH = -15 mA 


2 

v OL 

Vcc = 4.5 V, Iql = 8 mA 

0.25 0.4 

0.25 0.4 

V 

Vcc = 4.5 V, Iql = 1 5 mA 

dOL = 24 mA for - 1 version) 


0.35 0.5 

'OZH 

Vcc = 5.5 V, V 0 = 2.7 V 

20 

20 

mA 

'OZL 

V C C = 5.5 V, V 0 = 0,4 V 

-20 

-20 

hA 

'I 

Vcc = 5.5 V, V| = 7 V 

0.1 

0.1 

mA 

'IH 

V C C = 5.5 V, V| = 2.7 V 

20 

20 

pA 

'IL 

V C c = 5.5 V, V| = 0.4 V 

-0.1 

-0.1 

mA 

l 0 § 

Vcc = 5.5 V, V 0 = 2.25 V 

-30 -112 

-30 -112 

mA 

'cc 

V C C = 5.5 V 

_ 

Outputs high 

6 12 

6 11 

mA 

Outputs low 

10 18 

10 17 

Outputs disabled 

11 22 

11 20 


t All typical values are at Vcc = 5 V, = 25 °C. 

§The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, Iqs- 
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TYPES SN54ALS1244, SN74ALS1244 

OCTAL BUFFER AND DRIVER WITH 3-STATE OUTPUTS 


switching characteristics {see note 1) 






Vcc = 4.5 V to 5.5 V, 







C L = 50 pF, 




PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 


R1 = 500 Q, 

R2 = 500 Q, 

T a = MIN to MAX 


UNIT 




SN54ALS1244 

SN74ALS1244 





MIN 

MAX 

MIN 

MAX 


‘PLH 



4 

16 

4 

14 

ns 

tpHL 



4 

16 

4 

14 

tPZH 



8 

28 

9 

25 

ns 

'PZL 



10 

35 

11 

32 

‘PHZ 



2 

12 

2 

10 

ns 

tpLZ 



3 

21 

3 

16 


NOTE 1: For load circuit and voltage waveforms, see page 1*12. 
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TYPES SN54ALS1245, SN74ALS1245 
OCTAL BUS TRANSCEIVERS WITH 3-STATE OUTPUTS 

D2661, DECEMBER 1982 


( o 'Bidirectional Bus Transceivers in High-Density 20-Pin 
Packages 

o Lower-Power Version of 'ALS245 

O 'ALS1245 is Identical to 'ALS1645 

O Package Options Include Both Plastic and Ceramic Chip 
Carriers in Addition to Plastic and Ceramic DIPs 

O Dependable Texas Instruments Quality and Reliability 
description 

This octal bus transceiver is designed for asynchronous two-way 
communication between data buses. The device transmits data 
from the A bus to the B bus or from the B bus to the A bus 
depending upon the level at the direction control (DIR) input. The 
enable input (G) can be used to disable the device so the buses 
are effectively isolated. 

The -1 version of the SN74ALS1 245 is identical to the standard 
versions except that the recommended maximum loL is 
increased to 24 milliamperes. There is no -1 version of the 
SN54ALS1 245. 

The SI\I54ALS1 245 is characterized for operation over the full 
military temperature range of -55°C to 125°C. The 
SN74ALS1245 is characterized for operation from 0°C to 
70 °C. 


FUNCTION TABLE 


SN54ALS1245 . . . J PACKAGE 
SN74ALS1245 . . . N PACKAGE 
(TOP VIEW) 


7T 

J 20 

H vcc 

2 

19 

Ug 

3 

18 

Dbi 

4 

17 

3 B2 

5 

16 

U B3 

6 

15 

UB4 

7 

14 

3B5 

8 

13 

3 B6 

9 

12 

JB7 

10 

11 

21 B8 


SN54ALS1245 


FH PACKAGE 


SN74ALS1245 . . . FN PACKAGE 


CM r- E O 

< < O > IO 


A3 

P 4 

18 [ 

B1 

A4 

D* 

17[ 

B2 

A5 

He 

16 [ 

B3 

A6 

P 7 

15 [ 

B4 

A7 

]8 

14 [ 

B5 


CONTROL 

INPUTS 

G 

DIR 

L 

L 

L 

H 

H 

X 


9 10 11 12 13 
nn nn n 

00 Q CO I CD 

< z co m m 
CP 


B data to A bus 
A data to B bus 
Isolation 


logic symbol 


logic diagram (positive logic) 



TO SEVEN OTHER TRANSCEIVERS 



Pin numbers shown are for J and N packages. 
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TYPES SN54ALS1245, SN74ALS1245 

OCTAL BUS TRANSCEIVERS WITH 3-STATE OUTPUTS 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, Vcc .7 V 

Input voltage: All inputs .7 V 

I/O ports .5.5V 

Operating free-air temperature range: SN54ALS1 245 .-55°Cto125°C 

SN74ALS1 245 . 0 °C to 70 °C 

Storage temperature range .-65°Cto150°C 



recommended operating conditions 



SN54ALS1245 

SN74ALS1245 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

Vcc Supply voltage 

4.5 5 5.5 

4.5 5 5.5 

V 

V|(-| High-level input voltage 

2 

2 

V 

V|[_ Low-level input voltage 

0.8 

0.8 

V 

Iqh High-level output current 

-12 


mA 


-15 

lOL Low-level output current 

8 


mA 


16 


24 T 

Ta Operating free-air temperature 

-55 125 

O 70 

°C 


tThe extended limit applies only if V(;c is maintained between 4.75 V and 5.25 V. 
The 24-mA limit applies for the SN74ALS1 245-1 only. 


electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 



TEST CONDITIONS 

SN54ALS1245 

SN74ALS1245 

UNIT 

MIN TYPt MAX 

MIN TYPt MAX 

V|K 

Vcc = 4.5 V, l| = -18mA 

-1.5 

-1.5 

V 

v OH 

Vcc = 4.5 V, Iqh = ~3 mA 

2.4 3.2 

2.4 3.2 

V 

Vcc = 4.5 V, Ioh = _ 1 2 mA 

2 


Vcc = 4.5 V, Iqh = “15 mA 


2 

V 0L 

Vcc = 4.5 V, Iql = 8 mA 

0.25 0.4 

0.25 0.4 

V 

VCC = 4.5 V, Iql =16 mA 

(Iql = 24 mA for - 1 version) 


0.35 0.5 

'1 

Control inputs 

Vcc = 5 5 V, V| = 7 V 

0.1 

0.1 

mA 

A or B portsA 

Vcc = 5.5 V, V, = 5.5 V 

0.1 

0.1 

hH 

Control inputs 

V C c = 5.5 V, V| = 2.7 V 

20 

20 

pA 

A or B portsA 

20 

20 

'IL 

Control inputs 

Vcc = 5.5 V, V| = 0.4 V 

-0.1 

-0.1 

mA 

A or B portsA 

-0.1 

-0.1 

i 0 s 

Vcc = 5.5 V, V 0 = 2.25 V 

-30 -112 

-30 -112 

mA 

'cc 

Vcc = 5.5 V 

Output high 

20 33 

20 32 

mA 

Output low 

23 39 

23 37 

Output disabled 

25 41 

25 39 


t All typical values are at Vqc = 5 V, = 25 °C. 

§The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, Iqs- 
AFor I/O ports, the parameters l||_| and I|l include the off-state output current. 
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TYPES SN54ALS1245, SN74ALS1245 
OCTAL BUS TRANSCEIVERS WITH 3-STATE OUTPUTS 


switching characteristics (see note 2) 





Vcc = 4.5 V to 5.5 V, 

C L = 50 pF, 







R1 = 500 Q, 



PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

R2 = 500 Q, 

Ta = MIN to MAX 


UNIT 




SN54ALS1245 

SN74ALS1245 





MIN 

MAX 

MIN 

MAX 


l PLH 

A or B 

B or A 

4 

15 

4 

13 

ns 

tpHL 

4 

15 

4 

13 

IPZH 


A or B 

10 

27 

10 

25 

ns 

tpZL 


13 

32 

13 

29 

tpHZ 


A or B 

4 

20 

4 

18 


tpLZ 


5 

23 

5 

21 



NOTE 1: For load circuit and voltage waveforms, see page 1-12. 
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TYPES SN54ALS1616, SN74ALS1616 
16- X 16-BIT MULTIMODE MULTIPLIERS 

D2661, JUNE 1982 


Multiplies Any Combination of Unsigned, 
Signed, Integer, or Fractional Inputs 

Registered Inputs and Outputs 

Comparable to the TRW MPY-16HJ 

Choice of Single-Signed, Double-Signed, 
Unsigned, or Signed Fractionally 
Adjusted Outputs 

Overflow Detected if a Combination of 
Input Data and/or Output Formats Result 
in a Number that Cannot be Represented 

Rounding is Provided for Both Integer 
and Fractional Results 

Flexible Input-Output Format Aids in 
Expansion to Multiple Precision Results 

55 ns Typical Unclocked Multiply Time 
Power Dissipation Approximately 1.5 W 
3-State Outputs 

Ideal for Signal Processing, Including 
Digital Filters, FFTs, and Automatic 
Line Integration 

Expansion of the Arithmetic Capabilities 
of Mini and Micro Systems 

Output may be Complemented 

Package Options Include Both Plastic and 
Ceramic Chip Carriers in Addition to 
Plastic and Ceramic DIPs 

Dependable Texas Instruments Quality and 
Reliability 
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For chip carrier information 
contact the factory 

description 

The SN54ALS1616 and SN74ALS1616 allow the user to generate fast 16X16 multiplications at low power. An 
input-output formatting scheme is available that allows combinations of unsigned, single-signed, or double-signed 
outputs. Binary adjustment is provided internally to allow 16N- X 16M-bit multiples to be easily implemented with an 
external adder. An overflow pin is provided and will become active (high) if an input data and output format 
combination produces a result that exceeds 32 bits. Rounding may be implemented for either fractional or integer 
outputs. 

The 'ALS1616 is designed to match all unsigned and two’s-complement number systems including: 

Unsigned Integer 
Unsigned Fractional 
Signed Integer 
Signed Fractional 
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TYPES SN54ALS1616, SN74ALS1616 
16- X 16-BIT MULTIMODE MULTIPLIERS 


Multiplication may be performed in all eight combinations of these four number systems. Representations of numbers 
in these systems differ in the weight assigned to each data bit and placement of the binary point. 

Registers are provided for the X inputs and Y outputs. If FT is high, the output registers are bypassed. If FT is low, the 
contents of the edge-triggered registers are fed to the output. The output registers will look like transparent registers if 
FT is tied to an inverted version of CLKP. 

The 'ALS1616 consists of two input registers (X and Y), a control register, a multiplier array, a format shifter, an output 
register, and three-state output buffers. The two 16-bit binary numbers are received and stored in the X and Y input 
registers on the rising edge of clock input signals CLKX and CLKY. Operation codes (0P0 through 0P2), change sign 
(CHGSIGN), and rounding (RND) are inputs to the control register and determine the input and output format, 
complementing function, and the rounding function. The control signals are stored in the control register on the 
rising edge of CLKOP. Table 1 provides the input and output format and rounding function for each operation code. The 
32-bit product (PRO through PR31 (and an overflow indicator from the multiplier array are stored in the output register. 
The output register is divided into two parts; the most-significant half and the least-significant half. On the rising edge 
of clock input CLKP, product bits PR16 through PR31 are stored in the most-significant half and product bits PRO 
through PR15 are stored in the least-significant half. In addition, the overflow indicator is stored in the output register. 
When high, the CHGSIGN input causes the output of the multiplier array, MPR31 through MPR01, to be the two's 
complement of the product specified by the operation code. 

The most-significant product bits are output through the three-state outputs PR15 through PRO. These pins and the 
three-state overflow output (OVR) will all be in the high-impedance state when output enable OEMS is high. The 
least-significant product bits are multiplexed with the sixteen Y input bits through the three-state I/O ports Y15/PI 5 
through YO/PRO. These pins will be in the high-impedance (input) state when output enable OELS is high. Table 2 
provides the pin names and signal functions for all 'ALS1616 pins. 

The SN54ALS1616 is characterized for operation over the full military temperature range of ~55°C to 125°C. The 
SN74ALS1616 is characterized for operation from 0°C to 70°C. 


TABLE 1 - MULTIPLIER INPUT AND OUTPUT FORMAT 


OP 

CODE 

OP2 

OP1 

OPO 

INPUT FORMAT 

OUTPUT FORMAT 

ROUND OPERATION* 

0 

L 

L 

L 

unsigned X times unsigned Y 

Unsigned output 

Add 1 to IVIPR15 

1 

L 

L 

H 

unsigned X times signed V 

Single signed 

Add 1 to MPR15 

2 

L 

H 

L 

signed X times unsigned Y 

Single signed 

Add 1 to MPR15 

3 

L 

H 

H 

signed X times signed Y 

Single signed 

Add 1 to MPR15 

4 

H 

L 

L 

signed X times signed Y 

Single signed, fractionally adjusted 

Add 1 to MPR14 

5 

H 

L 

H 

unsigned X times signed Y 

Single signed, fractionally adjusted 

Add 1 to MPR14 

6 

H 

H 

L 

signed X times signed Y 

Double signed 

Add 1 to MPR14 

7 

H 

H 

H 

signed X times signed Y 

Single signed, fractionally adjusted 

Add 1 to MPR14 


*The rounding operation is applied before the shift occurs and has the affect of incrementing the most-significant half of the product if the MSB of the 
least-significant half (disregarding double sign bit) is high. 


Texas Instruments 

INCORPORATED 

POST OFFICE BOX 225012 • DALLAS, TEXAS 75265 


2*493 




TYPES SN54ALS1616, SN74ALS1616 
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TABLE 2 - PIN FUNCTION TABLE 


PINS 

PIN NAME 

FUNCTIONAL DESCRIPTION 

54-64, 1 -5 

XI5 thru X0 

X data inputs. XI5 is the most-significant bit. 

24-9 

Y15/PR15 

thru 

Y0/PR0 

I/O ports for Y data in, less-significant product bits out. 

Y0/PR0 is the least-significant bit. 

40-25 

PR31 thru PR16 

Outputs for the more-significant product bits. PR31 is the most-significant bit. 

45. 50, 51 

OP2 thru OPO 

Operatior.-code inputs. See Table 1. 

52 

RND 

Rounding input. When high, implements the rounding function per Table 1. 

48 

CHGSIGN 

Change-sign input. When high, causes the output of the multiplier array to be the two's 
complement of the product specified by the operation code. 

53 

CLKX 

X clock input. On the low-to-high transition, clocks data in from the X inputs. 

8 

CI-KY 

Y clock input. On the low-to-high transition, clocks data in from the Y inputs. 

41 

CLKOP 

OP clock input. On the low-to-high transition, clocks data in from the OP, RND, and CHGSIGN 
inputs. 

7 

CLKP 

P clock input. On the low-to-high transition, clocks product and overflow data from the 
multiplier array to the output registers. 

44 

FT 

Feedthrough input. When high, causes product and overflow data to bypass the output 
registers. 

43 

OVR 

Overflow output. When high, indicates that the input data is too large to be contained within 
the output format. 

6 

OELS 

Active-low output-enable input. When high, causes the PR15 through PRO outputs 
to be in the high-impedance state. 

42 

OEMS 

Active-low output-enable input. When high, causes the PR31 through PR16 and OVR 
outputs to be in the high-impedance state. 

49 

vcc 

Connection for 5-volt power supply. 

46,47 

GND 

Device ground. 


output formats 

There are several ways to represent the outputs PR31-PR0 as a function of the outputs of the multiplier array 
MPR31 -MPRO. When a double-signed output is initiated (operation code HHL), the following output format is produced. 
When X = Y = 8000-|6 an overflow exists. 


MOST-SIGNIFICANT HALF OF PRODUCT LEAST-SIGNIFICANT HALF OF PRODUCT 


PR31 

PR30... 

... PR16 

PR15 

PR14... 

.... PR1 

PRO 

MPR30 

MPR29... 

.. MPR15 

MPR30 

MPR14... 

... MPR1 

MPRO 


When an unsigned result or a single-signed output is initiated (operation code LLL, LLH, LHL, or LHH), the following 
output format is produced. 


MOST-SIGNIFICANT HALF OF PRODUCT LEAST-SIGNIFICANT HALF OF PRODUCT 


PR31 

PR30 .. 

... PR16 

PR15 

PR14 .. 

.... PR1 

PRO 

MPR31 

MPR30 .. 

. MPR16 

MPR15 

MPR14 .. 

.. MPR1 

MPRO 


When fractional adjust is initiated (operation code HLL, HLH, or HHH), the following output format is produced. When 
PR31 does not equal PR30, an overflow exists. 


MOST-SIGNIFICANT HALF OF PRODUCT LEAST-SIGNIFICANT HALF OF PRODUCT 


PR31 

PR30 .. 

...PR16 

PR15 

PR14 .. 

.... PR1 

PRO 

MPR30 

MPR29 . . 

. MPR15 

MPR14 

MPR13 .. 

. . MPRO 

'0' 
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functional block diagram (positive logic) 
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absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, Vcc. 7 V 

Input voltage: All inputs. 7 V 

I/O ports.5.5 V 

Operating free-air temperature range. SN54ALS1616.-55°C to 125°C 

SN74ALS1616.0°Cto70°C 

Storage temperature range.-65°C to 150°C 



recommended operating conditions 



SN54ALS1616 

SN74ALS1616 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

Vcc Supply voltage 

4.5 5 5.5 

4.5 5 5.5 

V 

V||_) High-level input voltage 

2 

2 

V 

V|l Low-level input voltage 

0.8 

0.8 

V 

lOH High-level output current 

-0.4 

-0.4 

mA 

lOL Low-level output current 

4 

8 

mA 

l w(H) Pulse duration, any clock high 

20 

20 

ns 

{ w(L) Pulse duration, any deck low 

20 

20 

ns 

t su Setup time 

Any X before CLKX t 

20 

20 

ns 

Any Y before CLKY t 

20 

20 

Any OP, CHGSIGN, or RND 
before CLKOP 1 

20 

20 

th Hold time, any input after its clock t 

0 

0 

ns 

tirw nrw Time dela V- in P ut c,ock (CLKX, CLKY, or CLKOP) 1 to 

lUH-ULn Qutput c|Qck (CLKp) , 



ns 

•OCH-ICH Time delay, output clock t to input clock t 

0 

0 

ns 

Ta Operating free-air temperature 

-55 125 

0 70 

°C 


NOTE 1 : To ensure that the current product is entered in the output registers, new data must not be entered into the input registeis before the output registers 
have been clocked. 

Additional information on these products can be obtained from the factory as it becomes available. 
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electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


PARAMETER 

TEST CONDITIONS 

SN54ALS1616 

SN74ALS1616 

UNIT 

MIN TYPt MAX 

MIN TYPt MAX 

V|K 

Vcc = 4 -5V, 1| = —18 mA 

-1.5 

-1.5 

V 

VOH 

VCC = 4 -5V, lOH = “0- 4 mA 

2.5 3.4 

2.7 3.4 

V 

VOL 

Vcc = 4 -5V, Iq[_ = 4 mA 

0.25 0.4 

0.25 0.4 

V 

V CC = 4.5V, IOl.= 8mA 


0.35 0.5 

'OZH 

PR16-PR31 

V CC = 5.5V V 0 = 2.7 V 

20 

20 

fjA 

'OZL 

PR16-PR31 

V CC =5.5V Vq = 0.4 V 

-20 

-20 

M 

l| 

All inputs 

V CC = 5.5V V| = 7 V 

0.1 

0.1 

mA 

I/O ports 

V CC = 5.5V V; = 5.5 V 

0.1 

0.1 

■IH 

All inputs 

V CC = 5.5V V| = 2.7 V 

20 

20 

M 

I/O ports A 

20 

20 

l|L 

All inputs 

V CC =5.5V V| = 0.4 V 

-0.1 

-0.1 

mA 

I/O ports A 

-0.1 

-0.1 

Iq§ 

V CC = 5.5V, V 0 = 2.25 V 

-30 -112 

-30 -112 

mA 

'cc 

V C c = 5.5 V 

outputs high 



mA 

outputs low 



outputs disabled 




tAll typical values are at = 5 V, T^ = 25°C. 

A For 1/0 ports, the parameters l|H and l|[_ include the off-state output current. 

§ The output conditions have been chosen to produce a current that closely approximates one-half the true short circuit current l os . 


switching characteristics (see note 2) 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

V C C = 4 - 5 V to 5.5 V. 

Cl = 50 pF, 

R1 =500 0, 

R2 = 500 n. 

T A = MIN to MAX 

UNIT 

SN54ALS1616 

SN74ALS1616 

MIN TYPt MAX 

MIN TYPt MAX 

, ICH-OCH m ' n 

CLKX, CLKY, or CLKOP 

Any PR 

40 ♦ 

404 

ns 

l pd 

CLKX, CLKY. or CLKOP 

Any PR 

55 

55 

ns 

l pd 

CLKP 

Any PR 

15 

15 

ns 

IPZH 

OEMS 

Any PR 

10 

10 

ns 

tPZL 

10 

10 

tPHZ 

OEMS 

Any PR 

5 

5 

ns 

tPLZ 

5 

5 

tPZH 

OELS 

Any PR 

10 

10 

ns 

tPZL 

10 

10 

tPHZ 

OELS 

Any PR 

5 

5 

ns 

tPLZ 

5 

5 


t All typical values are at Vqq = 5 V, = 25°C. 

♦ This parameter is the shortest time interval between input clock and output clock for which correct operation occurs. The maximum value of this 
characteristic, when determined, will become the minimum value for t|CH-OCH under recommended operating characteristics. 

NOTE 2: For load circuit and voltage waveforms, see page 1-12. 

Additional information on these products can be obtained from the factory as it becomes available. 
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timing diagrams 


DETAILED TIMING DIAGRAM 
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TYPICAL APPLICATION INFORMATION 


multiplication 

The following are some of the functions involved in the multiplication of two 16-bit numbers (X and Y) to produce the 
product (PR). Table 3 provides multiplication examples. 


TABLE 3: MULTIPLICATION EXAMPLES 
(RESULTS OF VARIOUS FORMATS AND ROUNDING TECHNIQUES) 


OP CODE 

X 

Y 

RND = L 
CHGSIGN = L 

RND = L 
CHGSIGN = H 

RND = H 
CHGSIGN = L 

RND = H 
CHGSIGN = H 

0 

AAAA 

5555 

38E31C72 

C71CE38E 

38E39C72 

C71D638E 

1 

AAAA 

5555 

38E31C72 

C71CE38E 

38E39C72 

C71D638E 

2 

AAAA 

5555 

E38E1C72 

1C71E38E 

E38E9C72 

1 C72638E 

3 

AAAA 

5555 

E38E1C72 

1C71E38E 

E38E9C72 

1C72638E 

4 

AAAA 

5555 

C71C38E4 

38E3C71C 

C71CB8E4 

38E4471C 

5 

AAAA 

5555 

71C638E4 

8E39C71C 

71C6B8E4 

8E3A471C 

6 

AAAA 

5555 

C71C9C72 

38E3638E 

C71CDC72 

38E4238 

7 

AAAA 

5555 

C71C38E4 

38E3C71C 

C71CB8E4 

38E4471 


multiplication of short words 

There are several ways to configure a 16-bit multiplier to perform multiplication of smaller words. The sign bits must 
be guarded and, in the case of rounding, the proper binary point must be maintained. Three of the methods that can be 
used are as follows: 

1. Left Justify and Zero Fill — In this method the product is confined to the most-significant half of the output 
register. This allows the Y port to always be in the input mode. The least-significant product is zero, RND is inactive, 
and OVR is inactive. 

2. Right Justify and Sign Extend — In this method, the product is confined to the least-significant half of the output 
register. RND is grounded. If FF 8 O 1 q is multiplied by FF 8 O 16 and a signed fractional output is desired, the result 
will overflow into the most-significant half of the output register. 

3. Alignment for Rounding — To obtain the proper answer when rounding, the inputs should be right filled with 
four zeros and sign extended to the left. The product will be in positions PR 8 through PR23 and the rounding will be 
correct. OVR occurs if the value of PR23 is not the same as the value of PR24. 

extending word length 

The multiplier (XO through XI5) can be expanded to larger word lengths by generating 32-bit partial products. The 
partial products are summed, the proper binary weight is maintained, and the signs of signed partial products are 
extended. 

overflow condition 

When the input values are too large, certain operations will produce an overflow condition. The overflow may occur 
when the output format is fractional ordouble-signed. When in these formats and the two most-significant bits out of the 
multiplier array are different, PR31 no longer contains the proper sign bit. The overflow output will also become active if 
CHGSIGN is high, both inputs are unsigned, and the unsigned product cannot be converted to a signed two's- 
complement number. 
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Bus Transceivers in High-Density 20-Pin DIPs and the 
New Plastic and Ceramic Chip Carriers Packages 

Local Bus Latch Capability 

Choice of True or Inverting Logic 

Dependable Texas Instruments Quality and Reliability 

Choice of 3-State or Open-Collector Outputs 


DEVICE OUTPUT LOGIC 

'ALS1620 3-State Inverting 

'ALS1621 Open-Collector True 

'ALS1622 Open-Collector Inverting 

'ALS1623 3-State True 
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description 

These octal bus transceivers are designed for asynchronous two- 
way communication between data buses. The control function 
implementation allows for maximum flexibility in timing. 

These devices allow data transmission from A bus to the B bus or 
from the B bus to the A bus depending upon the logic levels at the 
enable inputs (GBA and GAB). 

The enable inputs can be used to disable the device so that the 
buses are effectively isolated. 

The dual-enable configuration gives the 'ALS1620 thru 
'ALS1 623 the capability to store data by simultaneous enabling 
of GBA and GAB. Each output reinforces its input in this 
transceiver configuration. Thus, when both control inputs are 
enabled and all other data sources to the two sets of bus lines are 
at high impedance, both sets of bus lines (1 6 in all) will remain at 
their last states. The 8-bit codes appearing on the two sets of 
buses will be identical for the 'ALS1621 and 'ALS1623 or 
complementary for the 'ALS1 620 and 'ALS1 622. 

The -1 versions of the SN74ALS' parts are identical to the 
standard versions except that the recommended maximum Iql is 
increased to 24 mA. There are no -1 versions of the SN54ALS' 
parts. 

The SN54ALS1620 thru SN54ALS1623 are characterized for 
operation over the full military temperature range of -55°C to 
125 °C. The SN74ALS1620 thru SN74ALS1 623 are 
characterized for operation from 0°C to 70 °C. 


FUNCTION TABLE 


ENABLE 

INPUTS 

OPERATION 

GBA 

GAB 

'ALS1620, 'ALS1622 

'ALS1621,'ALS1623 

L 

L 

B data to A bus 

B data to A bus 

H 

H 

A data to B bus 

A data to B bus 

H 

L 

Isolation 

Isolation 

L 

H 

B data to A bus, 

A data to B bus 

B data to A bus, 

A data to B bus 
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logic symbols 

'ALS1620 


functional block diagrams (positive logic) 


TO OTHER SIX 

TO OTHER SIX 

TO OTHER SIX 

TO OTHER SIX 

TRANSCEIVERS 

TRANSCEIVERS 

TRANSCEIVERS 

TRANSCEIVERS 

Pin numbers shown are for J and N packages. 
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absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, Vcc .7 V 

Input voltage: All inputs .7 V 

I/O ports .5.5V 

Operating free-air temperature range: SN54ALS1 620, SN54ALS1 623 .- 55 °C to 1 25 °C 

SN74ALS1 620, SN74ALS1 623 . 0°Cto70°C 

Storage temperature range . . . .. -65°Cto150°C 


recommended operating conditions 



SN54ALS1620 

SN54ALS1623 

SN74ALS1620 

SN74ALS1623 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

Vcc Supply voltage 

4.5 5 5.5 

4.5 5 5.5 

V 

V|H High-level input voltage 

2 

2 

V 

V||_ Low-level input voltage 

0.8 

0.8 

V 

lOH High-level output current 

- 12 


mA 


-15 

lOL Low-level output current 

8 


mA 


16 


24t 

Ta Operating free-air temperature 

-55 125 

0 70 

°C 


tThe extended limits apply only if Vqq is maintained between 4.75 V and 5.2 5 V. 
The 24-mA limit applies for the SN74ALS1 620-1 and SN74ALS1 623-1 only. 


electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


PARAMETER 

TEST CONDITIONS 

SN54ALS1620 

SN54ALS1623 

SN74ALS1620 

SN74ALS1623 

UNIT 

MIN TYPt MAX 

MIN TYPt MAX 

V|K 

Vcc = 4 5 V, 

l| = - 1 8 mA 

- 1.5 

- 1.5 

V 

VOH 

V CC = 4.5 V, 

lOH = “3 mA 

2.4 3.2 

2.4 3.2 

V 

Vcc ~ 4.5 V, 

Iqh = - 12 mA 

2 


V cc - 4.5 V, 

lOH = “15 mA 


2 

VOL 

V C c = 4 5 v - 

lOL = 3 mA 

0.25 0.4 

0.25 0.4 

V 

V C c - 4 -5 V. 

(Iql = 24 mA for - 

lOL = 1 5 mA 
versions) 


0.35 0.5 

l| 

Control inputs 

Vcc = 5.5 V, 

V| = 7 V 

0.1 

0.1 

mA 

A or B ports 

V C c = 5.5 V, 

V, = 5.5 V 

0.1 

0.1 

■iH 

Control inputs 

V C c = 5.5 V, 

V| = 2.7 V 

20 

20 

PA 

A or B portsA 

20 

20 

l|L 

Control inputs 

Vcc = 5.5 V, 

V| = 0.4 V 

-0.1 

-0.1 

mA 

A or B portsA 

-0.1 

-0.1 

i 0 s 

V C c = 5.5 V, 

V 0 = 2.25 V 

-30 -112 

-30 -112 

mA 




Outputs high 




'cc 


V C c = 5.5 V 

Outputs low 



mA 




Outputs disabled 





t All typical values are at Vqo = 5 V, = 25 °C. 

§The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, Iqs- 
AFor I/O ports, the parameters Ijh and I|l include the off-state output current. 

Additional information on these products can be obtained from the factory as it becomes available. 
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TYPES SN54ALS1620 THRU SN54ALS1623 
SN74ALS1620 THRU SN74ALS1623 
OCTAL BUS TRANSCEIVERS 


'ALS1620 switching characteristics (see note 1) 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

Vcc = 4.5 V to 5.5 V, 

C|_ - 50 pF, 

R1 = 500 Q, 

R2 = 500 Q, 

T a = MIN to MAX 

UNIT 

SN54ALS1620 

SN74ALS1 620 

MIN TYPt MAX 

MIN TYPt MAX 

tpLH 

A 

B 



ns 

tPHL 



tPLH 

B 

A 



ns 

tPHL 



tpZH 

GBA 

A 



ns 

l PZL 



tPHZ 

GBA 

A 



ns 

tPLZ 



tpZH 

GAB 

B 



ns 

*PZL 



tPHZ 

GAB 

B 



ns 

l PLZ 




'ALS1623 switching characteristics (see note 1) 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

Vcc = 4-5 v to 5.5 V, 

C|_ — 50 pF, 

R1 = 500 Q, 

R2 = 500 Q, 

T a = MIN to MAX 

UNIT 

SN54ALS1623 

SN74ALS1623 

MIN TYPt MAX 

MIN TYPt MAX 

tPLH 

A 

B 



ns 

tPHL 



tPLH 

B 

A 



ns 

tPHL 



tPZH 

GBA 

A 



ns 

<PZL 



tpHZ 

GBA 

A 



ns 

tPLZ 



tPZH 

GAB 

B 



ns 

tpZL 



tPHZ 

GAB 

B 



ns 

tPLZ 




t All typical values are at Vqq = 5 V, T^ = 25 °C. 

NOTE 1: For load circuit and voltage waveforms, see page 1-12. 


Additional information on these products can be obtained from the factory as it becomes available. 
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TYPES SN54ALS1620 THRU SN54ALS1623 
SN74ALS1620 THRU SN74ALS1G23 
OCTAL BUS TRANSCEIVERS 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, Vqc .7 V 

Input voltage: All inputs and I/O ports .7 V 

Operating free-air temperature range: SN54ALS1 621, SN54ALS1 622 .- 55 °C to 1 25 °C 

SN74ALS1 621, SN74ALS1 622 . 0°Cto70°C 

Storage temperature range. -65°Cto150°C 


recommended operating conditions 



SN54ALS1621 

SN54ALS1 622 

SN74ALS1621 

SN74ALS1622 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

Vcc Supply voltage 

4.5 5 5.5 

4.5 5 5.5 

V 

V|h High-level input voltage 

2 

2 

V 

V|l Low-level input voltage 

0.8 

0.8 

V 

Voh High-level output voltage 

5.5 

5.5 

V 

lOL Low-level output current 

8 


mA 


16 


24t 

1"A Operating free-air temperature 

-55 125 

0 70 

°C 


tThe extended limits apply only if Vqq is maintained between 4.75 V and 5.25 V. 
The 24-mA limit applies for the SN74ALS1 621-1 and SN74ALS1 622-1 only. 


electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


PARAMETER 

TEST CONDITIONS 

SN54ALS1 621 

SN54ALS1622 

SN74ALS1621 

SN74ALS1622 

UNIT 

MIN TYPt MAX 

MIN TYPt MAX 

V|K 

V CC = 4.5 V, l| = - 1 8 mA 

-1.5 

-1.5 

V 

'OH 

V cc = 4.5 V, V 0H = 5.5 V 

0.1 

0.1 

mA 

v OL 

Vcc = ^-5 V, IqL = 8 mA 

0.25 0.4 

0.25 0.4 

V 

Vcc - 4.5 V, l 0L = 16 mA 

I'OL = 24 mA for -1 versions) 


0.35 0.5 

'1 

Control inputs 

Vcc = 5 5 V, V| = 7 V 

0.1 

0.1 

mA 

A or B ports 

V C c = 5 5 v - v l = 5 5 v 

0.1 

0.1 

'IH 

Control inputs 

V C c = 5 5 v . v l = 2 7 v 

20 

20 

pA 

A or B portsA 

20 

20 

'IL 

Control inputs 

Vcc = 5.5 V, V| = 0.4 V 

-0.1 

-0.1 

mA 

A or B portsA 

-0.1 

-0.1 

'cc 

V C c = 5 5 v 

Outputs high 



mA 

Outputs low 




tAll typical values are at Vqq = 5 V, = 25°C. 

AFor I/O ports, the parameters lj^ and Ijl include the off-state output current. 


Additional information on these products can be obtained from the factory as it becomes available. 
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TYPES SN54ALS1620 THRU SN54ALS1623 
SN74ALS1620 THRU SN74ALS1623 
OCTAL BUS TRANSCEIVERS 


'ALS1621 switching characteristics {see note 1) 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

Vcc = 4.5 V to 5.5 V, 

C L = 50 pF. 

R l = 680 S, 

T A = MIN to MAX 

UNIT 

SN54ALS1621 

SN74ALS1621 

MIN TYPt MAX 

MIN TYPt MAX 

tPLH 

A 

B 



ns 

tPHL 



tPLH 

B 

A 



ns 

tPHL 



fPLH 

GBA 

A 



ns 

tPHL 



tPLH 

GAB 

B 



ns 

tPHL 




'ALS1622 switching characteristics (see note 1) 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

Vcc = 4.5 V to 5.5 V, 

C L = 50 pF. 

R L = 680 Q, 

T a = MIN to MAX 

UNIT 

SN54ALS1622 

SN74ALS1622 

MIN TYPt MAX 

MIN TYPt MAX 

tPLH 

A 

B 



ns 

tPHL 



*PLH 

B 

A 



ns 

tPHL 



tPLH 

GBA 

A 



ns 

tPHL 



tPLH 

GAB 

B 



ns 

tPHL 




t All typical values are at Vqq = 5 V, = 25 °C. 

NOTE 1: For load circuit and voltage waveforms, see page 1-12, 

Additional information on these products can be obtained from the factory as it becomes available. 
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TYPES SN54ALS1638, SN54ALS1639, SI\I74ALS1638, SN74ALS1639 

OCTAL BUS TRANSCEIVERS 

D2661, DECEMBER 1982 


H • Bidirectional Bus Transceivers in High-Density 20-Pin 
If Packages 

I • Low-Power Version of 'ALS638 and 'ALS639 
I • Choice of True or Inverting Logic 

• A bus Outputs are Open-Collector; B Bus Outputs are 
3-State 

• Package Options Include Both Plastic and Ceramic 
Chip Carriers in Addition to Plastic and Ceramic DIPs 

o Dependable Texas Instruments Quality and Reliability 
description 

These octal bus transceivers are designed for asynchronous two- 
way communication between open-collector and 3-State buses. 
The devices transmit data from the A bus (open-collector) to the 
B bus (3-state) or from the B bus to the A bus depending upon 
the level at the direction control (DIR) input. The enable input (G) 
can be used to enable the device so the buses are effectively 
isolated. 

DEVICE A OUTPUT B OUTPUT LOGIC 

'ALS1638 Open-Collector 3-State Inverting 

'ALS1639 Open-Collector 3-State True 

The -1 versions of the SN74ALS' parts are identical to the 
standard versions except that the recommended maximum Iql is 
increased to 24 milliamperes. There are no -1 versions of the 
SN54ALS' parts. 

The SN54ALS1638 and SN54ALS1639 are characterized for 
operation over the full military temperature range of - 55 °C to 
125 °C. The SN74ALS1638 and SN74ALS1639 are 
characterized for operation from 0°C to 70 °C. 


SN54ALS1638, SN54ALS1639 . . . JPACKAGE 
SN74ALS1638, SN74ALS1639 . . . N PACKAGE 
(TOP VIEW) 


DIR C 

TT 

J20 

I] vcc 

A1 L 

2 

19 

J G 

A2 C 

3 

18 

: bi 

A3 C 

4 

17 

D B2 

A4 C 

5 

16 

U B3 

A5 C 

G 

15 

D B4 

A6 C 

7 

14 

D B5 

A 7 C 

8 

13 

U B6 

A8 L 

9 

12 

D B7 

GND C 

10 

11 

H B8 


SN54ALS1638. SN54ALS1639 . . . FH PACKAGE 
SN74ALS1638, SN74ALS1639 . . . FN PACKAGE 
(TOP VIEW) 



FUNCTION TABLE 


CONTROL 

OPERATION 

G DIR 

ALS1638 

'ALS1639 

L L 

L H 

H X 

B data to A bus 

A data to B bus 

Isolation 

B data to A bus 

A data to B bus 

Isolation 


Copyright (<■) 1 982 by Texas Instruments Incorporated 
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TYPES SN54ALS1638. SN54ALS1639, SN74ALS1638, SN74ALS1639 

OCTAL BUS TRANSCEIVERS 


logic symbols 


functional block diagrams (positive logic) 


'ALS1638 



'ALS1638 
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TYPES SN54ALS1638, SN54ALS1639, SN74ALS1638, SN74ALS1639 
OCTAL BUS TRANSCEIVERS 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, Vcc .7 V 

Input voltage: All inputs .7 V 

A bus I/O ports .7 V 

B bus I/O ports.5.5V 

Operating free-air temperature range: SN54ALS1 638, SN54ALS1 639 . -55°Cto125°C 

SN74ALS1 638, SN74ALS1 639 . 0°Cto70°C 

Storage temperature range. -65°Cto150°C 

recommended operating conditions 



SN54ALS1 638 

SN54ALS1 639 

SN74ALS1 638 

SN74ALS1639 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

Vcc Supply voltage 

4.5 5 5.5 

4.5 5 5.5 

V 

V|(-| High-level input voltage 

2 

2 

V 

V|l Low-level input voltage 

0.8 

0.8 

V 

v OH High-level voltage 

A ports 

5.5 

5.5 

V 

lOH High-level output current 

B ports 

- 12 


mA 


- 1 5 

Iql Low-level output current 

A or B ports 

8 


mA 


1 6 


24t 

T/\ Operating free-air temperature 

-55 125 

0 70 

°C 


tThe extended limits apply only if Vqq is maintained between 4.75 V and 5.25 V. 
The 24-mA limit applies for the SN74ALS1 638-1 and SN74ALS1 639-1 only. 


electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


PARAMETER 

TEST CONDITIONS 

SN54ALS1638 

SN54ALS1639 

SN74ALS1638 

SN74ALS1639 

UNIT 

MIN TYPt MAX 

MIN TYPt MAX 

V|K 

V cc = 4.5 V, l| = — 18 mA 

-1.5 

-1.5 

V 

'OH 

A ports 

Vcc = 4.5 V, Vo = 5.5 V 

0.1 

0.1 

mA 

v OH 

B ports 

Vcc = 4.5 V, lOH = —3 mA 

2.4 3.2 

2.4 3.2 

V 

Vcc = 4 - 5 v - lOH = - 12 mA 

2 


Vcc = 4.5 V, Iqh “ — 1 5 mA 


2 

v OL 

A or B ports 

Vcc = 4.5 V, lOL = 8 mA 

0.25 0.4 

0.25 0.4 

V 

Vcc = 4.5 V, lOL =16 mA 

(Iql = 24 mA for -1 versions) 


0.35 0.5 

l| 

Control inputs 

V C c = 5.5 V, V| = 7 V 

0.1 

0.1 

mA 

A or B ports 

Vcc = 5.5 v . v l = 5 5 v 

0.1 

0.1 

l|H 

Control inputs 

Vcc = 5 - 5 v - v l = 2 7 v 

20 

20 

pA 

A or B portsA 

20 

20 

IlL 

Control inputs 

V C c = 5.5 V, V| = 0.4 V 

-0.1 

-0.1 

mA 

A or B portsA 

-0.1 

-0.1 

Iq§ 

B ports 

V C c = 5.5 V, V 0 = 2.25 V 

-30 -112 

-30 -112 

mA 

'cc 

V C c = 5.5 V 

Outputs high 

21 

21 

mA 

Outputs low 

23 

23 

Outputs disabled 

25 

25 


tAtl typical values are at Vqq = 5 V, T/\ = 25 °C. 

§The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, Iqs- 
AFor I/O ports, the parameters l||_| and l|[_ include the off-state output current. 

Additional information on these products can be obtained from the factory as it becomes available. 
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TYPES SN54ALS1638, SN54ALS1639, SIM74ALS1638, SN74ALS1639 

OCTAL BUS TRANSCEIVERS 


'ALS1638 switching characteristics (see note 1) 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

V CC = 4.5 V to 5.5 V. 

Cl = 50 pF, 

Rl = 500 Q (A outputs), 

R1 = R2 = 500 Q (B outputs) 

Ta = MIN to MAX 

UNIT 

SN54ALS1638 

SN74ALS1638 

MIN TYPt MAX 

MIN TYPt MAX 

tPLH 

A 

B 

6 

6 

ns 

t PHL 

21 

21 

tPLH 

B 

A 

6 

6 

ns 

tPHL 

8 

8 

tPLH 

G, DIR 

A 

23 

23 

ns 

l PHL 

17 

17 

tPZH 

G 

B 

12 

12 

ns 

tpZL 

15 

15 

tPHZ 

G 

B 

6 

6 

ns 

tPLZ 

7 

7 


'ALS1639 switching characteristics (see note 1) 





Vcc = ^-5 V to 5.5 V, 

C L = 50 pF, 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

Rl = 500 Q (A outputs), 

Rl = R2 = 500 Q (B outputs), 

T A = MIN to MAX 

UNIT 




SN54ALS1639 

SN74ALS1639 





MIN TYPt MAX 

MIN TYPt MAX 


tPLH 


B 

7 

7 

ns 

tPHL 


21 

21 

tPLH 

B 


7 

7 

ns 

tPHL 


9 

9 

tPLH 

G, DIR 


23 

23 

ns 

tPHL 


19 

19 

tPZH 

_ 

B 

14 

14 

ns 

tpZL 


1 7 

17 

tPHZ 


B 

7 

7 

ns 

tPLZ 

G 

9 

9 


t All typical values at Vqc = 5 V, Ty^ = 25 °C. 

NOTE 1: For load circuit and voltage waveforms, see page 1-1 2. 
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TYPES SN54ALS1640 THRU SN54ALS1645 
SN74ALS1640 THRU SN74ALS1645 
OCTAL BUS TRANSCEIVERS 

D2661, DECEMBER 1982 


Bidirectional Bus Transceivers in High-Density 20-Pin 
Packages 

Lower-Power Versions of 'ALS640 Series 

Choice of True or Inverting Logic 

Choice of 3-State or Open-Collector Outputs 

Package Options Include Both Plastic and Ceramic 
Chip Carriers in Addition to Plastic and Ceramic DIPs 

Dependable Texas Instruments Quality and Reliability 


DEVICE 

OUTPUT 

LOGIC 

'ALS1640 

3-State 

Inverting 

'ALS1641 

Open-Collector 

True 

'ALS1642 

Open-Collector 

Inverting 

'ALS1643 

3-State 

True and Inverting 

'ALS1644 

Open-Collector 

True and Inverting 

'ALS1645 

3-State 

True 


SN54ALS' . . . J PACKAGE 
SN74ALS' . . . N PACKAGE 
(TOP VIEW) 


dirC 
A1 C 

A2 C 
A3 C 
A4 C 
A5 
A6 C 
A7C 
A8 C 
GND C 


1 U20p 


□ 6 


19 D 

is: 

17 D 

ten 

10 
14 U 
13 D 
12 ] 

11 □ 


Vcc 

G 

B1 

B2 

B3 

B4 

B5 

B6 

B7 

B8 


description 

These octal bus transceivers are designed for asynchronous two- 
way communication between data buses. The devices transmit 
data from the A bus to the B bus or from the B bus to the A bus 
depending upon the level at the direction control (DIR) input. The 
enable input (G) can be used to disable the device so the buses 
are effectively isolated. 

The -1 versions of the SN74ALS1 640 thru SN74ALS1645 are 
identical to the standard versions except that the recommended 
maximum Iol is increased to 24 milliamperes. There are no -1 
versions of the SN54ALS1640 thru SN54ALS1645. 

The SN54ALS1640 thru SIM54ALS1645 are characterized for 
operation over the full military temperature range of -55°C to 
12 5 °C. The SN74ALS1640 thru SN74ALS1645 are 
characterized for operation from 0°C to 70 °C. 


SN54' . . . FH PACKAGE 
SN74' . . . FN PACKAGE 
(TOP VIEW) 


_ U 
n ^ E u 
< < Q > IU 



f 

3 *~2 T 20 *19 \ 

A3 

]4 

18 C 

A4 

]5 

17 [ 

A5 

]6 

16[ 

A6 

37 

15[ 

A7 

]8 

14 [ 


X 

9 10 11 12 13 y 


oo o oo r^ co 
< 2 co co tn 
a 


B1 

B2 

B3 

B4 

B5 


FUNCTION TABLE 


CONTROL 

OPERATION 

INPUTS 

'ALS1640 

•ALS1641 

'ALS1643 

G 

DIR 

'ALS1642 

'ALS1645 

'ALS1644 

L 

L 

B data to A bus 

B data to A bus 

B data to A bus 

L 

H 

A data to B bus 

A data to B bus 

A data to B bus 

H 

X 

Isolation 

Isolation 

Isolation 
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TYPES SN54ALS1640 THRU SN54ALS1645 
SN74ALS1640 THRU SN74ALS1645 
OCTAL BUS TRANSCEIVERS 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, Vcc .? * 

Input voltage: All inputs .7 V 

I/O ports ...5.5 V 

Operating free-air temperature range: SN54ALS1 640, SN54ALS1 643, SN54ALS1645 . — 55 °C to 1 25 °C 

SN74ALS1 640, SN74ALS1643, SN74ALS1645 . 0°Cto70°C 

Storage temperature range. -65°Cto150°C 

recommended operating conditions 


recommended operating conditions 



SN54ALS1640 

SN54ALS1643 

SN54ALS1645 

SN74ALS1640 

SN74ALS1643 

SN74ALS1645 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

Vcc Supply voltage 

4.5 5 5.5 

4.5 5 5.5 

V 

V|}_| High-level input voltage 

2 

2 

V 

V||_ Low-level input voltage 

0.8 

0.8 

V 

'OH High-level output current 

-12 


mA 


-15 

lOL Low-level output current 

8 


mA 


16 


24t 

Ty\ Operating free-air temperature 

-55 125 

0 70 

°C 


tThe extended limits apply only if Vqq is maintained between 4.75 V and 5.25 V. 

The 24-mA limit applies for the SN74ALS1 640-1, SN74ALS1 643-1, and SN74ALS1645-1 only. 


electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


PARAMETER 

TEST CONDITIONS 

SN54ALS1640 

SN54ALS1643 

SN54ALS1645 

SN74ALS1640 

SN74ALS1643 

SN74ALS1645 

UNIT 

MIN TYPt MAX 

MIN TYPt MAX 

V|K 

Vcc = 4.5 V, l| = -18 mA 

-1.5 

- 1.5 

V 

v OH 

Vcc = 4.5 V, Iqh = -3 mA 

2.4 3.2 

2.4 3.2 

V 

V C C = 4.5 V, Iqh = -12 mA 

2 


Vcc = 4 5 V, Iqh = -15 mA 


2 

v OL 

Vcc = 4.5 V, IqL = 8 mA 

0.25 0.4 

0.25 0.4 

V 

Vcc = 4.5 V, lOL =16 mA 

(Iql = 24 mA for -1 versions) 


0.35 0.5 

l| 

Control Inputs 

V C c = 5.5 V, V| = 7 V 

0.1 

0.1 

mA 

A or B Ports 

V C c = 5.5 V, V| = 5.5 V 

0.1 

0.1 

'IH 

Control Inputs 

V C c = 5.5 V, V| = 2.7 V 

20 

20 

M A 

A or B portsA 

20 

20 

IlL 

Control Inputs 

V C c = 5.5 V, V| = 0.4 V 

-0.1 

-0.1 

mA 

A or B portsA 

-0.1 

-0.1 

l 0 5 

V C c = 5.5 V, Vq = 2.25 V 

-30 -112 

-30 -112 

mA 

'cc 

'ALS1640 

V C c = 5.5 V 

CM 

CO 

CO 

If) 

CM 

CO 

mA 

'ALS1643 

22 

22 

'ALS1645 

23 41 

23 39 


t All typical values are at Vqq = 5 V, = 25 °C. 

§The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, Igg. 
AFor I/O ports, the parameters l|p| and l||_ include the off-state output current. 

Additional information on these products can be obtained from the factory as it becomes available. 
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TYPES SN54ALS1640 THRU SN54ALS1645 
SN74ALS1640 THRU SN74ALS1645 
OCTAL BUS TRANSCEIVERS 


'ALS1640 switching characteristics (see note 1) 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

V cc = 4.5 V to 5.5 V, 

C L = 50 pF, 

R1 = 500 Q, 

R2 = 500 Q, 

T A = MIN to MAX 

UNIT 

SN54ALS1640 

SN74ALS1640 

MIN 

TYPt MAX 

MIN TYPt 

MAX 

tPLH 

A or B 

B or A 

5 

21 

5 

17 

ns 

tPHL 

3 

13 

3 

11 

tPZH 

G 

A or B 

5 

27 

5 

23 

ns 

t PZL 

10 

30 

10 

27 

tPHZ 

_ 

A or B 

3 

16 

3 

13 

ns 







tPLZ 



5 

23 

5 

21 




'ALS1643 switching characteristics (see note 1) 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

Vcc = 4.5 V to 5.5 V, 

Cl = 50 pF, 

R1 = 500 Q, 

R2 = 500 £2, 

T a = MIN to MAX 

UNIT 

SN54ALS1643 

SN74ALS1643 

MIN TYPt MAX 

MIN TYPt MAX 

tPLH 

A 

B 

7 

7 

ns 

tPHL 

7 

7 

tpLH 

B 

A 

8 

8 

ns 

tPHL 

8 

8 

l PZH 

G 

A 

18 

18 

ns 

tPZL 

21 

21 

tPHZ 

G 

A 

12 

12 

ns 

tPLZ 

13 

13 

tpZH 

G 

B 

18 

18 

ns 

tPZL 

21 

21 

tpHZ 

G 

B 

12 

12 

ns 

tpLZ 

13 

13 


'ALS1645 switching characteristics (see note 1) 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

Vcc = 4 5 v t0 5 5 v - 

C L = 50 pF, 

R1 = 500 Q, 

R2 = 500 Q, 

T a = MIN to MAX 

UNIT 

SN54ALS1645 

SN74ALS1645 

MIN 

MAX 

MIN 

MAX 

tPLH 

A or B 

B or A 

4 

15 

4 

13 

ns 

tPHL 

4 

15 

4 

13 

IPZH 

G 

A or B 

10 

27 

10 

25 

ns 

tPZL 

13 

32 

13 

29 

tPHZ 

_ 

A or B 

4 

20 

4 

18 









l PLZ 



6 

23 

5 

21 



tAll typical values are at Vqc = 5 V, Ta = 25°C. 

NOTE 1: For load circuit and voltage waveforms, see page 1-12. 


32 


ADVANCE INFORMATION 

This page contains information on a new 
product. Specifications are subject to 
change without notice. 


Texas Instruments 

INCORPORATED 

POST OFFICE BOX 225012 • DALLAS, TEXAS 75265 


2-513 







TYPES SN54ALS1640 THRU SN54ALS1645 
SN74ALS1640 THRU SN74ALS1645 
OCTAL BUS TRANSCEIVERS 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, Vqc .7 V 

Input voltage: All inputs and I/O ports . 7 V 

Operating free-air temperature range: SN54ALS1641, SN54ALS1642, SN54ALS1644 .- 55 °C to 125 °C 

SN74ALS1 641, SN74ALS1642, SN74ALS1 644 . 0°Cto70°C 

Storage temperature range. -65°Cto150°C 



recommended operating conditions 



SN54ALS1641 

SN54ALS1642 

SN54ALS1644 

SN74ALS1641 

SN74ALS1642 

SN74ALS1644 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

Vcc Supply voltage 

4.5 5 5.5 

4.5 5 5.5 

V 

V|h High-level input voltage 

2 

2 

V 

V|i_ Low-level input voltage 

0.8 

0.8 

V 

v OH High-level output voltage 

5.5 

5.5 

V 

lOL Low-level output current 

8 


mA 


16 


24t 

Ta Operating free-air temperature 

-55 125 

0 70 

°C 


tThe extended limits apply only if Vqq is maintained between 4.75 V and 5.25 V. 

The 24-mA limit applies for the SN74ALS1 641 -1, SN74ALS1642-1, and SN74ALS1 644-1 only. 


electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


PARAMETER 

TEST CONDITIONS 

SN54ALS1641 

SN54ALS1642 

SN54ALS1644 

SN74ALS1 641 

SN74ALS1642 

SN74ALS1644 

UNIT 

MIN TYPt MAX 

MIN TYPt MAX 

V|K 

Vcc = 4.5 V, l| = - 18 mA 

-1.5 

-1.5 

V 

'OH 

Vcc = 4.5 V, Voh = 5.5 V 

0.1 

0.1 

mA 

v OL 

Vcc = 4.5 V, lOL = 5 mA 

0.25 0.4 

0.25 0.4 

V 

V C c = 4 -5 V, lOL = 16 mA 

(lOL = 24 mA for -1 versions) 


0.35 0.5 

l| 

Control inputs 

Vcc = 5.5 V, V| = 7 V 

0.1 

0.1 

mA 

A or B ports 

Vcc = 5.5 V, V, = 5.5 V 

0.1 

0.1 

IlH 

Control inputs 

V C c = 5.5 V, V| = 2.7 V 

20 

20 

pA 

A or B portsA 

20 

20 

'IL 

Control inputs 

V C c = 5.5 V, V| = 0.4 V 

-0.1 

-0.1 

mA 

A or B portsA 

-0.1 

-0.1 

'cc 

•ALS1641 

V C c = 5.5 V 

23 

23 

mA 

'ALS1642 

20 

20 

'ALS1644 

22 

22 


tAll typical values are at Vqq = 5 V, T/\ = 25 °C. 

A For I/O ports, the parameters l|)_j and l||_ include the off-state output current. 
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TYPES SN54ALS1640 THRU SN54ALS1645 
SPJ74ALS1640 THRU SN74ALS1645 
OCTAL BUS TRANSCEIVERS 


'ALS1641 switching characteristics (see note 1) 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

Vcc = 4.5 V to 5.5 V, 

Cl = 50 pF, 

Rl = 500 Q, 

T A = MIN to MAX 

UNIT 

SN54ALS1641 

SN74ALS1641 

MIN TYPt MAX 

MIN TYPt MAX 

tpLH 

A or B 

B or A 



ns 

tpHL 



tPLH 

G or DIR 

A or B 



ns 

tPHL 




'ALS1642 switching characteristics (see note 1) 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

Vcc = 4 5 v t0 5 5 V. 

C L = 50 pF, 

R L = 500 Q, 

T A = MIN to MAX 

UNIT 

SN54ALS1642 

SN74ALS1642 

MIN TYPt MAX 

MIN TYPt MAX 

l PLH 

A or B 

B or A 



ns 

tPHL 



tPLH 

G or DIR 

A or B 



ns 

tPHL 




'ALS1644 switching characteristics (see note 1) 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

Vcc = 4.5 v to 5.5 V, 

C L = 50 pF, 

RL = 500 Q, 

T a = MIN to MAX 

UNIT 

SN54ALS1644 

SN74ALS1644 

MIN TYPt MAX 

MIN TYPt MAX 

tPLH 

A 

B 



ns 

tPHL 



tPLH 

B 

A 



ns 

tPHL 



tPLH 

G or DIR 

A 



ns 

‘PHL 



*PLH 

G or DIR 

B 



ns 

tPHL 




tAll typical values are at Vqq = 5 V, T a = 25°C. 

NOTE 1: For load circuit and voltage waveforms, see page 1-12. 

Additional information on these products can be obtained from the factory as it becomes available. 
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Programmable Logic Arrays 
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TYPES SN54PL16L8, SN54PL16R4, SN54PL16R6, SN54PL16R8 
SN74PL16L8, SN74PL1BR4, SN74PL16R6, SN74PL16R8 

FIXED-OR ARRAYS 


D2705, DECEMBER 1982 


Standard 20-Pin, 300-mil Packages 

Choice of Operating Speeds 
-1 Parts ... 35 MHz Max 
-2 Parts ... 25 MHz Max 


Plug-In Compatible with popular 

PALI6L8, PAL16R4, PALI6R6, PAL16R8 

Arrays 


DEVICE 

1 INPUTS 

3-STATE 

0 OUTPUTS 

REGISTERED 

QOUTPUTS 

I/O PORTS 

'PL16L8 

10 

2 

0 

6 

'PL16R4 

8 

0 

4 (3-state) 

4 

'PL16R6 

8 

0 

6(3-state) 

2 

'PL16R8 

8 

0 

8(3-state) 

0 


description 

These fixed-OR arrays provide 3-state outputs for bus-oriented systems. They combine Advanced Low-Power 
Schottky technology with proven titanium-tungsten fuses for reliable, high-performance substitutes for conventional 
TTL logic. Standard arrays and programmability allow quick design of "custom'’ functions and more compact boards. 

The SN54PL16' is characterized for operation over the full military temperature range of -55°C to 125°C. The 
SN74PL1 6' is characterized for operation from 0°C to 70°C. 


pin assignments in operating mode (voltages at pins 1 and 11 less than V|HH) 


'PL16L8 


c 

i 

U20 

Hvcc 

m 

2 

19 

Ho 

c 

3 

18 

H 1/0 

>□ 

4 

17 

H 1/0 

it: 

5 

16 

H 1/0 


6 

15 

H 1/0 

|0 

7 

14 

H 1/0 

C 

8 

13 

H 1/0 

c 

9 

12 

Ho 

gndH 

10 11 

P 1 


SN54PL' . . . J PACKAGE 
SN74PL' . . . N PACKAGE 
(TOP VIEWS) 


'PL16R4 


CLKpl U20pV C c 
19 H I/O 

18M I/O 


C 

c 

L 
0 
c 
c 
1C 

GND C 


02 

3 


17HQ 
16HQ 
15 HQ 
14Hq 
13 □ I/O 
12 □ 1/0 
io_ii Hoe 


clkC 

id 

m 
■ C 
1C 
1C 
1C 
1 C 
1C 

gndC 


U20 


Dv cc 
H1/0 
HQ 
Hq 
Hq 
Ha 
Ha 
Ha 
H 1/0 
10 11 H oe 


■PL16R8 


CLK (H 

C 

c 
c 
c 
c 
c 

L 
C 

GND E 


U20p 


V CC 

pa 

Ha 

Ha 

Ha 

Ha 

Ha 

Ha 

Ha 

Hoe 


schematics of inputs and outputs 



OE inputs: R e q = 5 kfi NOM 
Other inputs: R e q = 10 kO NOM 
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TYPES SN54PL16L8, SIM54PL16R4, SN54PL16RB, SIM54PL16R8 
SN74PL16L8, SN74PL16R4, SN74PL16R6, SN74PL16R8 
FIXED-OR ARRAYS 


functional block diagrams (positive logic) 


'PL16L8 


'PL16R4 



















TYPES SN54PL16L8, SN54PL16R4, SN54PL16R6, SIM54PL1BR8 
SN74PL16L8, SN74PL16R4, SN74PL16R6, SN74PL16R8 

FIXED OR ARRAYS 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, Vcc (see Note 1). 7 V 

Input voltage (see Note 1).5.5 V 

Voltage applied to a disabled output (see Note 1).5.5 V 

Operating free-air temperature range: SN54PL'.-55.°C to 125°C 

SN74PL'.0°C to 70°C 

Storage temperature range.-65°C to 150°C 


NOTE 1: These ratings apply except for programming pins during a programming cycle. 


recommended operating conditions 


PARAMETER 

SN54PL16' 

SN74PL16' 

UNIT 

MIN 

NOM MAX 

MIN 

NOM MAX 

V CC 

Supply voltage 

4.5 

5 5.5 

4.75 

5 5.25 

V 

V|H 

High-level input voltage 

2 

5.5 

2 

5.5 

V 

V|L 

Low-level input voltage 

0.8 

0.8 

V 

'OH 

High-level output current 

-1 

-2.6 

mA 

'OL 

Low-level output voltage 

12 

24 

mA 

t a 

Operating free-air temperature 

-55 

125 

0 

70 

°C 



electrical characteristics, over recommended free-air operating temperature range 


PARAMETER 

TEST CONDITIONS! 

SN54PL16’ 

SN74PL16' 

UNIT 

MIN TYPt MAX 

MIIM TYPJ MAX 

V|K 

Vcc=M 1 N. 11 = —18 mA 

-1.5 

-1.5 

V 

v OH 

Vcc = MIN, lOH " MAX 

2.4 3.2 

2.4 3.3 

V 

v OL 

Vcc = min, i 0 l=max 

0.25 0.4 

0.35 0.5 

V 

'OZH 

Outputs 

V CC =MAX, Vq = 2.7 V 

20 

20 

PA 

I/O ports 

100 

100 

'OZL 

Outputs 

V C c = MAX, Vq = 0.4 V 

-20 

-20 

H A 

I/O ports 

-250 

-250 

'I 

V CC = MAX, V| = 5.5 V 

0.1 

0.1 

mA 

l|H 

Vcc = max, V| = 2.7V 

20 

20 

M 

l|L 

OE Input 

Vcc = MAX, V| = 0.4 V 

-0.4 

-0.4 

mA 

All others 

-0.2 

-0.2 

'0 

Vcc = MAX, Vq = 2.25 V 

-15 -33 -65 

-15 -33 -65 

mA 

>cc 

-1 Parts 

V C c = MAX, V| = 0V, 

Outputs open 

140 185 

140 180 

mA 

-2 Parts 

60 95 

60 90 


fFor conditions shown as MIN or MAX use the appropriate value specified under recommended operating conditions. 
JAII typical values are at Vqq = 5 V, T^ = 25°C. 
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TYPES SN54PL16L8, SN54PL16R4, SN54PL16R6, SN54PL16R8 
SN74PL16L8, SN74PL16R4, SN74PL16R6, SN74PL16R8 
FIXED OR ARRAYS 


'PL16R4, 'PL16R6, 'PL16R8 timing requirements 




-1 PARTS 

-2 PARTS 

UNIT 



MIN 

TYP* MAX 

MIN 

TYP* MAX 

fclock 

Clock frequency 

0 

35 

0 

25 

MHz 

•w 

Pulse duration, clock high or low 

12 

12 

ns 

l su 

Setup time, input or feedback before CLKt 

15 

15 

ns 


Hold time, input or feedback after CLKt 

0 

0 

ns 


switching characteristics over recommended supply voltage and operating free-air temperature ranges 
(unless otherwise noted) 



PARAMETER 

FROM 

TO 

TEST CONDITIONS 

-1 PARTS 

-2 PARTS 

UNIT 

MIN 

TYP* 

MAX 

MIN 

TYP* 

MAX 

*max 




35 

45 


25 

35 


MHz 

*pd 

1, I/O 

0 , I/O 



16 

25 


25 

35 

ns 

l pd 

CLKt 

0 , I/O 

R L =500n 

C L = 50 pf 


10 

15 


15 

20 

ns 

•en 

OEl 

Q 


8 

12 


13 

17 

ns 

*dis 

OEl 

Q 


6 

10 


10 

14 

ns 

*en 

1. I/O 

0, I/O 



15 

20 


19 

25 

ns 

*dis 

1 , I/O 

0 , I/O 



7 

12 


10 

18 

ns 


'All typical values are at Vqq = 5 V, = 25°C. 


programming parameters 



MIN NOM MAX 

UNIT 

V||-| High-level input voltage 

2 5.5 

V 

V|l Low-level input voltage 

0.8 

V 

V|hh Program-pulse input voltage 

10.25 10.5 10.75 

V 

l|(-H-j Program-pulse input current 

PO 

50 

mA 

PGM VERIFY, L/R 

25 

PGM ENABLE, PI, PA 

5 

ICCHH Program-pulse supply current 

400 

mA 

t w i Program-pulse duration at PO pins 

10 50 

AS 

t w 2 Pulse duration at PGM VERIFY 

100 

ns 

Program-pulse duty cycle at PO pins 

25 

% 

t su Setup time 

100 

ns 

th Hold time 

100 

ns 

tdi Delay time from Vcc to 6 V to PGM VERIFY t 

100 

ps 

tq2 Delay time from PGM VERIFY t to valid output 

200 

ns 

Input voltage at pins 1 and 13 to open verify-protect (security) fuse 

20 21 22 

V 

Input current to open verify-protect (security) fuse 

400 

mA 

Pulse duration to open verify-protect (security) fuse 

20 50 

ms 
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TYPES SN54PL16L8, SN54PL16R4, SN54PL16R6, SN54PL16R8 
SN74PL16L8, SN74PL16R4, SN74PL16R6, SN74PL16R8 

FIXED-OR ARRAYS 


pin assignments in programming mode (PGM ENABLE, pin 1 or pin 11, at V|HH) 


PRODUCT TERMS O THRU 31 


PRODUCT TERMS 32 THRU 63 


(TOP VIEW) (TOP VIEW) 



TABLE 1 — INPUT LINE SELECT TABLE 2 — PRODUCT LINE SELECT 


INPUT 

LINE 

PIN NAME 

NUMBER 

PI7 

PI6 

PI5 

PI4 

PI3 

PI2 

PI1 

PIO 

L/R 

0 

HH 

HH 

HH 

HH 

HH 

HH 

HH 

L 

Z 

1 

HH 

HH 

HH 

HH 

HH 

HH 

HH 

H 

z 

2 

HH 

HH 

HH 

HH 

HH 

HH 

HH 

L 

HH 

3 

HH 

HH 

HH 

HH 

HH 

HH 

HH 

H 

HH 

4 

HH 

HH 

HH 

HH 

HH 

HH 

L 

HH 

Z 

5 

HH 

HH 

HH 

HH 

HH 

HH 

H 

HH 

z 

6 

HH 

HH 

HH 

HH 

HH 

HH 

L 

HH 

HH 

7 

HH 

HH 

HH 

HH 

HH 

HH 

H 

HH 

HH 

8 

HH 

HH 

HH 

HH 

HH 

L 

HH 

HH 

Z 

9 

HH 

HH 

HH 

HH 

HH 

H 

HH 

HH 

Z 

10 

HH 

HH 

HH 

HH 

HH 

L 

HH 

HH 

HH 

11 

HH 

HH 

HH 

HH 

HH 

H 

HH 

HH 

HH 

12 

HH 

HH 

HH 

HH 

L 

HH 

HH 

HH 

Z 

13 

HH 

HH 

HH 

HH 

H 

HH 

HH 

HH 

z 

14 

HH 

HH 

HH 

HH 

L 

HH 

HH 

HH 

HH 

15 

HH 

HH 

HH 

HH 

H 

HH 

HH 

HH 

HH 

16 

HH 

HH 

HH 

L 

HH 

HH 

HH 

HH 

Z 

17 

HH 

HH 

HH 

H 

HH 

HH 

HH 

HH 

Z 

18 

HH 

HH 

HH 

L 

HH 

HH 

HH 

HH 

HH 

19 

HH 

HH 

HH 

H 

HH 

HH 

HH 

HH 

HH 

20 

HH 

HH 

L 

HH 

HH 

HH 

HH 

HH 

Z 

21 

HH 

HH 

H 

HH 

HH 

HH 

HH 

HH 

Z 

22 

HH 

HH 

L 

HH 

HH 

HH 

HH 

HH 

HH 

23 

HH 

HH 

H 

HH 

HH 

HH 

HH 

HH 

HH 

24 

HH 

L 

HH 

HH 

HH 

HH 

HH 

HH 

Z 

25 

HH 

H 

HH 

HH 

HH 

HH 

HH 

HH 

Z 

26 

HH 

L 

HH 

HH 

HH 

HH 

HH 

HH 

HH 

27 

HH 

H 

HH 

HH 

HH 

HH 

HH 

HH 

HH 

28 

L 

HH 

HH 

HH 

HH 

HH 

HH 

HH 

Z 

29 

H 

HH 

HH 

HH 

HH 

HH 

HH 

HH 

Z 

30 

L 

HH 

HH 

HH 

HH 

HH 

HH 

HH 

HH 

31 

H 

HH 

HH 

HH 

HH 

HH 

HH 

HH 

HH 


L= V| L , H = V|H, HH = V|hh, Z = high impedance (e g.. 10 kO to 5 V) 


PRODUCT 

LINE 

PIN NAME 

NUMBER 

POO 

P01 

P02 

P03 

PA2 

PA1 

PAO 

0,32 

Z 

z 

z 

HH 

z 

Z 

Z 

1,33 

Z 

z 

z 

HH 

z 

Z 

HH 

2,34 

z 

z 

z 

HH 

z 

HH 

Z 

3,35 

z 

z 

z 

HH 

z 

HH 

HH 

4,36 

z 

z 

z 

HH 

HH 

Z 

Z 

5,37 

z 

z 

z 

HH 

HH 

z 

HH 

6,38 

z 

z 

z 

HH 

HH 

HH 

Z 

7,39 

z 

z 

z 

HH 

HH 

HH 

HH 

8,40 

z 

z 

HH 

Z 

Z 

Z 

Z 

9,41 

z 

z 

HH 

Z 

z 

z 

HH 

10,42 

z 

z 

HH 

z 

z 

HH 

Z 

11,43 

z 

z 

HH 

z 

z 

HH 

HH 

12,44 

z 

z 

HH 

z 

HH 

Z 

Z 

13,45 

z 

z 

HH 

z 

HH 

Z 

HH 

14, 46 

z 

z 

HH 

z 

HH 

HH 

Z 

15,47 

z 

z 

HH 

z 

HH 

HH 

HH 

16,48 

z 

HH 

Z 

z 

Z 

Z 

Z 

17,49 

z 

HH 

z 

z 

Z 

z 

HH 

18, 50 

z 

HH 

z 

z 

Z 

HH 

Z 

19,51 

z 

HH 

z 

z 

z 

HH 

HH 

20, 52 

z 

HH 

z 

z 

HH 

Z 

Z 

21,53 

z 

HH 

z 

z 

HH 

Z 

HH 

22,54 

z 

HH 

z 

z 

HH 

HH 

Z 

23,55 

z 

HH 

z 

z 

HH 

HH 

HH 

24, 56 

HH 

Z 

z 

z 

Z 

Z 

Z 

25, 57 

HH 

Z 

z 

z 

Z 

Z 

HH 

26, 58 

HH 

z 

z 

z 

z 

HH 

Z 

27, 59 

HH 

z 

z 

z 

z 

HH 

HH 

28,60 

HH 

z 

z 

z 

HH 

Z 

Z 

29, 61 

HH 

z 

z 

z 

HH 

Z 

HH 

30, 62 

HH 

z 

z 

z 

HH 

HH 

Z 

31,63 

HH 

z 

z 

z 

HH 

HH 

HH 
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TYPES SN54PL16L8, SN54PL16R4, SN54PL16R6, SN54PL16R8 
SW74PL16L8, SN74PL16R4, SN74PL16R6, SN74PL16R8 
FIXED OR ARRAYS 


programming procedure for array fuses 

Array fuses are programmed using a linear select method. Each fuse can be opened by selecting the appropriate (one 
of 32) input line and then pulsing the correct (one of 64) product line. The levels for selecting input lines and product 
lines are shown in Tables 1 and 2. 

Raise PGM ENABLE to V| H H- 

Select an input line by applying appropriate levels to L/R and PI pins. 

Begin selection of the output line with appropriate conditions on PA pins. 

Raise Vcc to Vmi-L 

Blow the fuse by pulsing the appropriate PO pin to Vj|_|H as shown in Table 2 for the product line. 
Lower Vcc to 6 volts and pulse PGM VERIFY. The PO pin selected in Step 4 will be less than Vqi_ if the 
fuse is open. 

Lower Vcc to 4.5 volts and pulse PGM VERIFY. The PO pin selected in Step 4 will be less than Vol if the 
fuse is open. 

Steps 1 through 7 may be repeated if the verification does not indicate that the fuse was successfully programmed 
(blown), but no more than four times. Verification is possible only with the verify-protect fuse intact. 

To prevent further verification, two last fuses maybe blown by raising pin 1 and pin 11 to Vp. Vcc is n °t required during this operation. 

programming waveforms 


Step 1 
Step 2 
Step 3 
Step 4 
Step 5 
Step 6 


Step 7 



® A high level during the verify interval indicates that programming has not been successful. 
© A low level during the verify interval indicates that programming has been successful. 
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TYPES SN54PL16L8, SN74PL16L8 
FIXED-OR ARRAYS 


LOGIC DIAGRAM 
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TYPES SN54PL16R4, SN74PL16R4 
FIXED-OR ARRAYS 


LOGIC DIAGRAM 
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TYPES SN54PL16R8, SN74PL16R8 
FIXED-OR ARRAYS 


LOGIC DIAGRAM 
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FIELD- TYPES SN54PL20L8, SN54PL20R4, SN54PL20R6, SN54PL20R8 

PROGRAMMABLE SN74PL20L8, SN74PL20R4, SN74PL20R6, SN74PL20R8 

LOGIC FIXED-OR ARRAYS 

D2706. DECEMBER 1982 


Standard 24-Pin, 300-mil Packages 

Output Registers Have Preload 
Capability 

Output Registers Automatically Clear 
During Power-Up 


• Choice of Operating Speeds 
-1 Parts ... 30 MHz Max 
-2 Parts ... 20 MHz Max 


DEVICE 

1 INPUTS 

3-STATE 

0 OUTPUTS 

REGISTERED 

Q OUTPUTS 

I/O PORTS 

•PL20L8 


2 

0 

6 

'PL20R4 


0 

4 (3-state buffers) 

4 

'PL20R6 


0 

6 (3-state buffers) 

2 

'PL20R8 

! 12 

0 

8 (3-state buffers) 

0 


description 

These fixed-OR arrays provide 3-state outputs for bus-oriented systems. The 'PL20L8, 'PL20R4, and 'PL20R6 have 
output registers that can be loaded from the I/O pins by a preload procedure. All the outputs are automatically set to 
a low level when power is applied. The -1 and -2 parts offer a choice of operating frequency and switching times. 

The SN54PL20' is characterized for operation over the full military temperature range of-55°Cto 125°C. The 
SN74PL20' is characterized for operation from 0°C to 70°C. 


pin assignments in operating mode (voltages at pins 1 and 13 less than Vihh) 


C3 
C4 
[> 
C6 

c? 

Ca 

E a 

Ci° 

tin 

GND Q12 


'PL20L8 

Ml EJ24p Vcc 

Q 2 23 I] I 

22 3 O 
21 3 1/0 
20 3 1/0 

19 3 1/0 

18 3 I/O 
17 3 1/0 

16 3 I/O 
15 3 o 
14 3 I* 
13 3 1 


'PL20R4 

OUTCLK Ql U24p 


GND 


23 3 
22 3 
21 3 
20 3 
193 
183 
173 
163 
153 
143 
133 


SN54' ... JT PACKAGE 
SN74' ... NT PACKAGE 
(TOP VIEW) 

_'PL20R6 

OUTCLK Mi E3 2 4p v cc 


* Pin 14 is also used for the preload procedure on pagi 

schematics of inputs and outputs 


Vcc 

I 

I/O 

I/O 

Q 

Q 

Q 

Q 

I/O 

I/O 

I* 

OE 

3-16, 


c 
e 
e 
e 
e 
e 

GND E 


E 2 
E 3 
E 
E 


23 3 1 
22 3 I/O 

21 3 Q 
20 3 Q 

19 3 Q 

18 3 Q 
17 3 Q 
16 3 Q 
1531/0 

u3i*_ 
1 3 3 OE 


'PL20R8 

OUTCLK pi EJ 24 M V CC 

23 3 I 
22 3 Q 
21 3 Q 
20 3 Q 

19 3 Q 
18 3 Q 

17 3 Q 

16 3 Q 

10 15 3 Q 

11 14 3 I* 


E 
E 

GND E 


E 3 
E 4 
E 5 
Ea 
E 7 
Ea 
Ea 


12 13 [3 OE 
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TYPES SN54PL20L8, SN54PL20R4, SN54PL20R6, SN54PL20R8 
SN74PL20L8, SN74PL20R4, SN74PL20R6, SN74PL20R8 
FIXED-OR ARRAYS 


functional block diagrams (positive logic) 


'PL20L8 


'PL20R4 



absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, Vcc (see Note 1). 7 V 

Input voltage (see Note 1).5.5 V 

Voltage applied to a disabled output (see Note 1).5.5 V 

Operating free-air temperature range: SN54PL'.— 55°C to 125°C 

SN74PL'.0°C to 70°C 

Storage temperature range.— 65°C to 150°C 


NOTE 1: These ratings apply except for programming pins during a programming cycle or during preload cycle. 
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TYPES SN54PL20L8, SN54PL20R4, SN54PL20R6, SN54PL20R8, 
SN74PL20L8, SN74PL20R4. SN74PL2QR6, SN74PL2QR8 

FIXED-OR ARRAYS 


recommended operating conditions 



SN54PL19R' 

SN74PL19R' 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

Vcc Supply voltage 

4.5 5 5.5 

4.75 5 5.25 

V 

V|H High-level input voltage 

2 5.5 

2 5.5 

V 

V|i_ Low-level input voltage 

0.8 

0.8 

V 

•OH High-level output current 

- 1 

-2.6 

mA 

Iql Low-level output current 

12 

24 

mA 

Ta Operating free-air temperature 

-55 125 

0 70 

°C 


electrical characteristics over recommended free-air operating temperature range 


PARAMETER 

TEST CONDITIONSt 

SN54PL20' 

SN74PL20' 

UNIT 

MIN TYPt MAX 

MIN TYPt MAX 

V|K 

Vcc = MIN, l| = — 18 mA 

- 1.5 

- 1.5 

V 

VOH 

Vcc = min, Ioh = MAX 

2.4 3.2 

2.4 3.3 

V 

VOL 

Vcc = MIN, lOL = MAX 

0.25 0.4 

0.35 0.5 

V 

•OZH 

0, Q outputs 

Vcc = MAX, V|h = 2.7 V 

20 

20 

M 

I/O ports 

100 

100 

•OZL 

0, Q outputs 

Vcc = MAX, V|h = 0.4 V 

-20 

-20 

/uA 

I/O ports 

-250 

-250 

•l 

OE Input 

Vcc = MAX, V| = 5.5 V 

0.2 

0.2 

mA 

All others 

0.1 

0.1 

•IH 

OE Input 

V C C = MAX, V| = 2.7 V 

40 

40 

M 

All others 

20 

20 

•IL 

OE Input 

V CC = MAX, V| = 0.4 V 

-0.4 

-0.4 

mA 

All others 

-0.2 

-0.2 

•o 

V C C = MAX, Vq = 2.25 V 

-15 -33 -65 

-15 -33 -65 

mA 

•cc 

V C c = MAX, V| = 0 V, 

Outputs open OEatV||-| 

150 200 

150 200 

mA 


tConditions shown as MIN or MAX. use the appropriate value specified under recommended operating conditions. 
tAII typical values are at Vcc = 5 V, 25°C. 

'PL20R4, 'PL20R6, 'PL20R8 timing requirements 




-1 PARTS 

-2 PARTS 




MIN 

MAX 

MIN 

MAX 

UNIT 

fclock 

Clock frequency 

0 

30 

0 

20 

MHz 

t W 

Pulse duration, clock high or low 

12 

12 

ns 

tsu 

Setup time, input or feedback before OUTCLKt 

_ 15 

15 


ns 

*h 

Hold, input or feedback before OUTCLKt 

_2_ 

0 

ns 


switching characteristics over recommended operating free-air temperature range (unless otherwise 
noted) 


PARAMETER 

FROM 

TO 

TEST CONDITIONS 

-1 PARTS 

-2 PARTS 

UNIT 

MIN TYPt MAX 

MIN TYPt MAX 

fmax 



Rl = 500 n, 

C L = 50 pF 

30 

20 

MHz 

tpd 

1, I/O 

O, I/O 

16 

25 

ns 

*pd 

OUTCLKt 

0,1/0 

12 

20 

ns 

*en 

OEl 

Q 

8 

15 

ns 

l dis 

OEI 

Q 

6 

12 

ns 

*en 

1 , I/O 

0 , I/O 

18 

25 

ns 

tdis 

1. I/O 

0 , I/O 

13 

20 

ns 


tAII typical values are at Vcc = 5 V, = 25°C. 
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TYPES SN54PL20L8, SN54PL20R4, SN54PL20R6, SN54PL20R8, 
SN74PL20L8, SN74PL20R4, SN74PL20R6, SN74PL20R8 
FIXED-OR ARRAYS 


3-16 


PRELOAD PROCEDURES 



FIGURE 1-PRELOAD WAVEFORMS 

preload procedure for registered outputs 

Step 1 Pin 13 to V|H, Pin 1 to V||_, and VqC t0 5 volts. 

Step 2 Pin 14 to V|HH for 10 to 50 microseconds. 

Step 3 Apply an open circuit for a low and V|HH for a high at the Q outputs. 

Step 4 Pin14toV||_. 

Step 5 Remove the voltages applied to the outputs. 

Step 6 Pin 13 to V||_. 

Step 7 Check the output states to verify preload. 
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TYPES SN54PL20L8, SN54PL20R4, SN54PL20R6, SN54PL2QR8, 
SN74PL20L8, SN74PL20R4, SN74PL20R6, SN74PL20R8 

FIXED-OR ARRAYS 


pin assignments in programming mode (PGM ENABLE at V|HH) 

PRODUCT TERMS 0 THRU 31 
(TOP VIEW) 


PGM ENABLE [j 
PIO C 
Pit c 

PI2 C 

P'3 C 

PI4 Q 

pis c 

PI6 C 
PI7 C 
PI8 C 

pie C 

GND C 


U2- 

2 2 : 


4 D Vcc 
3 : * 

2 D P03 
t D P02 
0 D pot 

9 D POO 

B D PAO 
7 D PA1 
bD PA2 

5 D L/R 

4 D * 

3JD PGMVEPIFY 


•Pin 14 has no programming function. Make no connection, 


PRODUCT TERMS 32 THRU 63 
(TOP VIEW) 


VERIFY C 

1 

U24 

D vcc 

p.op 

2 

23 

D» 

pit L 

3 

22 

Dl/r 

PI2 C 

4 

21 

Dpao 

pis y 

5 

20 

Dpai 

PI4 C 

6 

19 

D PA2 

PIS □ 

7 

18 

D P03 

pibC 

e 

17 

D P 02 

PI7 C 

9 

16 

Dpoi 

pibC 

10 

15 

pPOO 

PI9 L 

ii 

14 

5* 

gndC 

12 

13 

□ PGM ENABLE 


TABLE 1 -INPUT LINE SELECT TABLE 2-PRODUCT LINE SELECT 


PRODUCT 

LINE 

NUMBER 

PIN NAME 

POO P01 P02 P03 PA2 PA1 PAO 

0, 32 

Z 

Z 

z 

HH 

z 

Z 

Z 

1,33 

Z 

Z 

z 

HH 

z 

z 

HH 

2, 34 

z 

z 

z 

HH 

z 

HH 

Z 

3, 35 

z 

z 

z 

HH 

z 

HH 

HH 

4, 36 

z 

z 

z 

HH 

HH 

Z 

Z 

5,37 

z 

z 

z 

HH 

HH 

z 

HH 

6,38 

z 

z 

z 

HH 

HH 

HH 

Z 

7,39 

z 

z 

z 

HH 

HH 

HH 

HH 

8,40 

z 

z 

HH 

Z 

Z 

Z 

Z 

9,41 

z 

z 

HH 

Z 

z 

Z 

HH 

10, 42 

z 

z 

HH 

z 

z 

HH 

Z 

11,43 

z 

z 

HH 

z 

z 

HH 

HH 

12,44 

z 

z 

HH 

z 

HH 

Z 

Z 

13,45 

z 

z 

HH 

z 

HH 

z 

HH 

14,46 

z 

z 

HH 

z 

HH 

HH 

Z 

15, 47 

z 

z 

HH 

z 

HH 

HH 

HH 

16, 48 

z 

HH 

Z 

z 

Z 

Z 

Z 

17,49 

z 

HH 

Z 

z 

z 

Z 

HH 

18, 50 

z 

HH 

z 

z 

z 

HH 

Z 

19, 51 

z 

HH 

z 

z 

z 

HH 

HH 

20, 52 

z 

HH 

z 

z 

HH 

Z 

Z 

21,53 

z 

HH 

z 

z 

HH 

Z 

HH 

22, 54 

z 

HH 

z 

z 

HH 

HH 

Z 

23, 55 

z 

HH 

z 

z 

HH 

HH 

HH 

24, 56 

HH 

z 

z 

z 

Z 

Z 

Z 

25,57 

HH 

z 

z 

z 

z 

z 

HH 

26, 58 

HH 

z 

z 

z 

Z 

HH 

Z 

27,59 

HH 

z 

z 

z 

z 

HH 

HH 

28, 60 

HH 

z 

z 

z 

HH 

Z 

Z 

29, 61 

HH 

z 

z 

z 

HH 

Z 

HH 

30, 62 

HH 

z 

z 

z 

HH 

HH 

Z 

31,63 

HH 

z 

z 

z 

HH 

HH 

HH 


INPUT 

LINE 

NUMBER 

PIN NAME 

PI9 

PI8 

PI7 

PI6 

PI5 

PI4 

PI3 

PI2 

PI1 

PIO 

L/R 

0 

HH 

HH 

HH 

HH 

HH 

HH 

HH 

HH 

HH 

L 

Z 

1 

HH 

HH 

HH 

HH 

HH 

HH 

HH 

HH 

HH 

H 

Z 

2 

HH 

HH 

HH 

HH 

HH 

HH 

HH 

HH 

HH 

L 

HH 

3 

HH 

HH 

HH 

HH 

HH 

HH 

HH 

HH 

HH 

H 

HH 

4 

HH 

HH 

HH 

HH 

HH 

HH 

HH 

HH 

L 

HH 

Z 

5 

HH 

HH 

HH 

HH 

HH 

HH 

HH 

HH 

H 

HH 

Z 

6 

HH 

HH 

HH 

HH 

HH 

HH 

HH 

HH 

L 

HH 

HH 

7 

HH 

HH 

HH 

HH 

HH 

HH 

HH 

HH 

H 

HH 

HH 

8 

HH 

HH 

HH 

HH 

HH 

HH 

HH 

L 

HH 

HH 

Z 

9 

HH 

HH 

HH 

HH 

HH 

HH 

HH 

H 

HH 

HH 

Z 

10 

HH 

HH 

HH 

HH 

HH 

HH 

HH 

L 

HH 

HH 

HH 

11 

HH 

HH 

HH 

HH 

HH 

HH 

HH 

H 

HH 

HH 

HH 

12 

HH 

HH 

HH 

HH 

HH 

HH 

L 

HH 

HH 

HH 

Z 

13 

HH 

HH 

HH 

HH 

HH 

HH 

H 

HH 

HH 

HH 

z 

14 

HH 

HH 

HH 

HH 

HH 

HH 

L 

HH 

HH 

HH 

HH 

15 

HH 

HH 

HH 

HH 

HH 

HH 

H 

HH 

HH 

HH 

HH 

16 

HH 

HH 

HH 

HH 

HH 

L 

HH 

HH 

HH 

HH 

Z 

17 

HH 

HH 

HH 

HH 

HH 

H 

HH 

HH 

HH 

HH 

z 

18 

HH 

HH 

HH 

HH 

HH 

L 

HH 

HH 

HH 

HH 

HH 

19 

HH 

HH 

HH 

HH 

HH 

H 

HH 

HH 

HH 

HH 

HH 

20 

HH 

HH 

HH 

HH 

L 

HH 

HH 

HH 

HH 

HH 

Z 

21 

HH 

HH 

HH 

HH 

H 

HH 

HH 

HH 

HH 

HH 

z 

22 

HH 

HH 

HH 

HH 

L 

HH 

HH 

HH 

HH 

HH 

HH 

23 

HH 

HH 

HH 

HH 

H 

HH 

HH 

HH 

HH 

HH 

HH 

24 

HH 

HH 

HH 

L 

HH 

HH 

HH 

HH 

HH 

HH 

Z 

25 

HH 

HH 

HH 

H 

HH 

HH 

HH 

HH 

HH 

HH 

z 

26 

HH 

HH 

HH 

L 

HH 

HH 

HH 

HH 

HH 

HH 

HH 

27 

HH 

HH 

HH 

H 

HH 

HH 

HH 

HH 

HH 

HH 

HH 

28 

HH 

HH 

L 

HH 

HH 

HH 

HH 

HH 

HH 

HH 

Z 

29 

HH 

HH 

H 

HH 

HH 

HH 

HH 

HH 

HH 

HH 

Z 

30 

HH 

HH 

L 

HH 

HH 

HH 

HH 

HH 

HH 

HH 

HH 

31 

HH 

HH 

H 

HH 

HH 

HH 

HH 

HH 

HH 

HH 

HH 

32 

HH 

L 

HH 

HH 

HH 

HH 

HH 

HH 

HH 

HH 

Z 

33 

HH 

H 

HH 

HH 

HH 

HH 

HH 

HH 

HH 

HH 

Z 

34 

HH 

L 

HH 

HH 

HH 

HH 

HH 

HH 

HH 

HH 

HH 

35 

HH 

H 

HH 

HH 

HH 

HH 

HH 

HH 

HH 

HH 

HH 

36 

L 

HH 

HH 

HH 

HH 

HH 

HH 

HH 

HH 

HH 

Z 

37 

H 

HH 

HH 

HH 

HH 

HH 

HH 

HH 

HH 

HH 

z 

38 

L 

HH 

HH 

HH 

HH 

HH 

HH 

HH 

HH 

HH 

HH 

39 

H 

HH 

HH 

HH 

HH 

HH 

HH 

HH 

HH 

HH 

HH 


L = V||_, H = V|h, HH = V|p|H. Z = high impedance (e g., 10 kC5 to 5 V) 
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TYPES SN54PLR20L8, SN54PLR20R4, SN54PLR20R6, SN54PLR20R8 
SN74PLR20L8, SN74PLR20R4, SIM74PLR20R6, SN74PLR20R8 
FIXED-OR ARRAYS 


programming parameters 



MIN NOM MAX 

UNIT 

V|H High-level input voltage 

2 5.5 

V 

V|(_ Low-level input voltage 

00 

d 

o 

V 

VoH High-level output voltage 

5.5 

V 

V|HH Program-pulse input voltage 

10.25 10.5 10.75 

V 

l|HH Program-pulse input current 

PO 

50 

mA 

PGM VERIFY, L/R 

25 

PGM ENABLE, PI. PA 

5 

•CCHH Program-pulse supply current at V|hh 

400 

mA 

t w i Program-pulse duration at PO pins 

10 50 

fJS 

t w 2 Pulse duration at PGM VERIFY 

100 

ns 

t su Setup time 

100 

ns 

th Hold time 

100 

ns 

tji Delay time from Vcc to 6 V to PGM VERIFY) 

100 

fJS 

t^ Delay time from PGM VERIFY) to verification of output 

200 

ns 

Input voltage at pins 1 and 13 to open verify-protect (security) fuse 

20 21 22 

V 

Input current to open verify-protect (security) fuse 

400 

mA 

Pulse duration to open verify-protect (security) fuse 

20 50 

ms 


PROGRAMMING PROCEDURES 



® A high level during the verify interval indicates that programming has not been successful. 

@ A low level during the verify interval indicates that programming has been successful. 

programming procedure for array fuses 

Array fuses are programmed using a linear select method. Each fuse can be opened by selecting the appropriate (one 
of 40) input line and then pulsing the correct (one of 64) product line. The levels for selecting input lines and product 
lines are shown in Tables 1 and 2. 

Step 1 Raise PGM ENABLE to V|HH' 

Step 2 Select an input line by applying appropriate levels to L/R and PI pins. 

Step 3 Begin selection of the output line with appropriate conditions on PA pins. 

Step 4 Raise Vcq to V|HH- 

Step 5 Blow the fuse by pulsing the appropriate PO pin to V|hh as shown in Table 2 for the product line. 

Step 6 Lower Vcc to 6 volts and pulse PGM VERIFY. The PO pin selected in Step 4 will be less than Vol if the 

fuse is open. 

Step 7 Lower Vcc to 4.5 volts and pulse PGM VERIFY. The PO pin selected in Step 4 will be less than Vol if 

the fuse is open. 

Steps 1 thru 7 may be repeated if the verification does not indicate that the fuse was successfully programmed 
(blown), but no more than 4 times. Verification is possible only with the verify-protect fuse intact. 
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TYPES SN54PLR20L8, SN74PLR20L8 
FIXED-OR ARRAYS 








































































TYPES SN54PLR20R6, SN74PLR20R6 
FIXED-OR ARRAYS 
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TYPES SN54PL333, SN54PL335, SN74PL333, SN74PL335 
FIELD-PROGRAMMABLE LOGIC SEQUENCERS 

D2707, DECEMBER 1982 


24-Pin, 600-mil Packages 
Propagation Delay ... 60 nsTyp 
12 Inputs 

32 Product-Term Outputs 
6-Bit Output Latch 
4-Bit State Register 

Low Power Dissipation . . . 450 mW Typ 


J OR N DUAL-IN-LINE PACKAGE 


(TOP VIEW) 

>c 


24 

> cc 

'C 

2 

23 

Ci 

«c 

3 

22 

Cl 

'C 

4 

21 

Cl 

<C 

5 

20 

>L 

'C 

6 

19 

C PM 

'C 

7 

18 

:ce 

'C 

8 

17 

Coe 

'C 

9 

16 

J Q5 

QO C 

10 

15 

C Q4 

QIC 

11 

14 

C Q3 

GND L 

12 

13 

C Q2 


description 

The 'PL333 (three-state outputs) and the 'PL335 (open-collector outputs) are low-power Schottky Bipolar TTL field- 
programmable logic sequencers designed to solve state-machine problems of the mealy type. They each contain four 
completely buried J-K flip-flops in the feedback path between the OR and AND matrices. The common clock and clear 
lines are also programmable by separate OR terms in addition to the four J inputs and K inputs. 

The output-function levels are stored by a common asynchronous latch enable pin (LE) that controls the 6-bit output 
transparent latches. The program mode (PM) pin and the program latch (PL) pin are unique programming control 
inputs that simplify the programming procedure. These pins should be grounded during normal device operation. 

The SN54PL333 and SN54PL335 are characterized for operation over the full military temperature range of-55°C to 
125°C. The SN74PL333 and SN74PL335 are characterized for operation from 0°C to 70°C. 


functional block diagram (positive logic) 



-Denotes fused inputs. 

*'PL333 has 3-state output, 'PL335 has open-collector outputs. 
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TYPES SN54PL333, SN54PL335, SN74PL333, SN74PL335 
FIELD-PROGRAMMABLE LOGIC SEQUENCERS 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, Vcc (see Note 1). 7 V 

Input voltage .5.5 V 

Off-state output voltage.5.5 V 

Operating free-air temperature range: SN54PL' .—55°Cto125°C 

SN74PL'.0°C to 70°C 

Storage temperature range.—65°Cto150°C 


Note 1: All voltage values are with respect to network ground terminal. 

recommended operating conditions 



SN54PL' 

SN74PL' 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

Vcc Supply voltage 

4.5 5 5.5 

4.75 5 5.25 

V 

V||-| High-level input voltage 

2 

2 

V 

V|l Low-level input voltage 

0.7 

0.8 

V 

lOH High-level output current 

- 1 

-2.6 

mA 

Iql Low-level output current 

12 

24 

mA 

Ta Operating free-air temperature 

-55 125 

0 70 

°C 


electrical characteristics over recommended free-air operating temperature range (unless otherwise 
stated) 


PARAMETER 

TEST CONDITIONS^ 

SN54PL' 

SN74PL' 

UNIT 

MIN TYP* MAX 

MIN TYP* MAX 

V|« Input clamp voltage 

Vcc = MIN, l| = — 18 mA 

-1.5 

- 1.5 

V 

High-level output 

V ° H voltage 

V C c = min, V|h=MIN, 
V| L =MAX, Iqh=MAX 

2.4 3.1 

2.4 3.4 

V 

Vql Low-level output voltage 

v cc = min, v (H = min, 

V|L=MAX, Iql=MAX 

0.25 0.4 

0.35 0.5 

V 

. Input current at 

maximum input voltage 

Vcc = MAX. V| = 5.5 V 

0.1 

0.1 

mA 

IjH High-level input current 

Vcc = MAX, V| = 2.7 V 

20 

20 

M 

Low-level input 
ML 

current 

PL, PM 

V C c = MAX, V| = 0.4 V 

-0.4 

-0.4 

mA 

All others 

-0.2 

-0.2 

lO Output current 

Vcc = max, v 0 = 2.25 V 

-15 -65 

-15 -65 

mA 

Off-state output current, 
high-level voltage applied 

V C c = MAX, OE at 2 V, 

V 0 = 2.7 V 

20 

20 

M 

Off-state output current, 

>OZL 

low-level voltage applied 

V C c = MAX, OE at 2 V, 

Vq = 0.4 V 

-20 

-20 

M 

•CC Supply current 

V CC = MAX, OE at V|(-(, 

All other inputs at V|(_ 

90 145 

90 135 

mA 


*For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions. 
^All typical values are at Vqq = 5 V, T/\ = 25 °C. 

'PL333, 'PL335, timing requirements 



SN54PL' 

SN74PL' 

UNIT 

MIN MAX 

MIN MAX 

fclock Clock frequency 

0 10 

0 15 

MHz 

t w i Pulse duration, clock high or low 

55 

45 

ns 

t w 2 Pulse duration, internal clear 

56 

46 

ns 

t su i Setup time, input to clock 

12 

12 

ns 

t su 2 Setup time, input to LE 

55 

48 

ns 

thi Hold time, clock to input 

9 

9 

ns 

th2 Hold time, LE to input 

0 

0 

ns 
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TYPES SN54PL333, SN54PL335, SN74PL333, SN74PL335 
FIELD-PROGRAMMABLE LOGIC SEQUENCERS 


switching characteristics over recommended operating free-air temperature range and supply voltages 
(unless otherwise noted) 


PARAMETER 

TEST CONDITIONS 

TYPE 

SN54PL' 

SN74PL' 

UNIT 

MIN 

TYPt 

MAX 

MIN 

TYPt 

MAX 

fmax 


All 

10 

23 


15 

23 


MHz 

tpd 

Input to output 


'PL333 


52 

78 


52 

69 

ns 


'PL335 


60 

98 


60 

80 

tpd 

Clock to output 


'PL333 


100 

150 


100 

130 

ns 

R|_ = 6670, 

C(_ = 45 pF 

'PL335 


100 

160 


100 

140 

tpd 

Clear to output 

'PL333 


90 

135 


90 

115 

ns 

’PL335 


90 

145 


90 

125 

tpd 

LE to output 


'PL333 


22 

36 


22 

32 

ns 


'PL335 


35 

69 


35 

58 

ten 

OE to output 


All 


20 

30 


20 

28 

ns 

l dis 

OE to output 


All 


17 

26 


17 

24 

ns 


tAII typical values are at Vq^ = 5 V, T a = 25°C. 


programming parameters 


PARAMETER 

MIN 

NOM 

MAX 

UNIT 

V|HH 

Program-level input voltage 

10 

10.5 

1 1 

V 

'CCH 

Program-level supply current 


300 

400 

mA 

Jp_ 

Width of program pulse 

100 


1000 

US 

Program pulse duty cycle 


25 

35 

% 


PROGRAMMING PROCEDURES 

AND-matrix, input variables 0 thru 11 programming 

Step 1 Set Vcc and OE to 5V and PM, PL, and GND to 0 V. 

Step 2 Latch out F/F outputs by applying V|H to 10 thru 14 and raising PL to 5 V. 

Step 3 Apply the true logic level to the input to be programmed and raise all remaining inputs to V|hH- 

Step 4 Address the product term to be programmed (0 to 31). Address product term by applying its binary code 

to outputs Q5 to QO as LSB, 1 = V|H, 0 = V|i_. 

Step 5 Ramp Vcc to V|hh and then pulse PL to V||-|H- Return Vcc t0 5 V. 

Step 6 Disable the programmed input with V|(-|H- 

Step 7 Repeat steps 3 through 6 for all other input variables and product terms. 

AND-matrix, feedback input lines programming 

Step 1 Set Vcc and OE to 5 V, and PM, PL, and GND to 0 V. 

Step 2 Select the F/F output to be programmed high by applying logic levels (1 = V|h, 0 = V||_) to inputs 10 

through 14 using addresses in Table 1. Apply V|m-j to other inputs 15 through I11. 

Step 3 Raise PL to 5 V. 

Step 4 Disable inputs 10 to 14 with V|HH- 

Step 5 Address the product term. 

Step 6 Ramp Vcc t0 V|HH anc * then P u,se t0 V|HH- R eturn VCC t0 5 V. 

Step 7 Repeat steps 5 and 6 for each of the product terms. 

Step 8 Return PL to 0 V. 

Step 9 Repeat steps 2 through 8 for all other feedback F/F AND-outputs and product terms. 
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TYPES SN54PL333, SN54PL335, SN74PL333, SN74PL335 
FIELD-PROGRAMMABLE LOGIC SEQUENCERS 



PROGRAMMING WAVEFORMS 


AND 


OR 



V|H 

V|L 

V|HH 

5 V 
GND 

V|HH 

V|H 

V|L 

VlHH 

V|H 

V|L 

V|HH 

V|H 

V|L 

VlHH 

V|H 

V|L 

V|H 

V|L 
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TYPES SN54PL333, SN54PL335, SN74PL333, SN74PL335 
FIELD-PROGRAMMABLE LOGIC SEQUENCERS 


PROGRAMMING PROCEDURE 

OR-matrix programming 

Set Vcc. PM, and OE to 5 V, and PL and GND to 0 V. 

Select the output function OR-F/F input line by applying logic levels (1 = Vm, 0 = V||_), to inputs 10 to 14 
using the address in Table 2. Apply V|HH to 15 through I11. 

Ramp PL to 5 V. 

Disable inputs 10 through 14 with V|HH- 

Address the product term then raise Vcc to V|HH- Pulse PM to V|hh and return Vcc to 5 V. 

Repeat step 5 for each of the product terms to be low in the addressed output function OR-F/F input 
line. 

Return PL to 0 V. 

Repeat steps 2 through 7 for each output function and F/F input line. 


TABLE 1—AND-MATRIX INPUT LINE SELECT TABLE 2-OR-MATRIX SUM TERM SELECT 


INPUT LINE 

NUMBER 

PIN NAME 

111 

110 

19 

18 

17 

16 

15 

14 

13 

12 

11 

10 

0 

HH 

HH 

HH 

HH 

HH 

HH 

HH 

HH 

HH 

HH 

HH 

L 

1 

HH 

HH 

HH 

HH 

HH 

HH 

HH 

HH 

HH 

HH 

HH 

H 

2 

HH 

HH 

HH 

HH 

HH 

HH 

HH 

HH 

HH 

HH 

L 

HH 

3 

HH 

HH 

HH 

HH 

HH 

HH 

HH 

HH 

HH 

HH 

H 

HH 

4 

HH 

HH 

HH 

HH 

HH 

HH 

HH 

HH 

HH 

L 

HH 

HH 

5 

HH 

HH 

HH 

HH 

HH 

HH 

HH 

HH 

HH 

H 

HH 

HH 

6 

HH 

HH 

HH 

HH 

HH 

HH 

HH 

HH 

L 

HH 

HH 

HH 

7 

HH 

HH 

HH 

HH 

HH 

HH 

HH 

HH 

H 

HH 

HH 

HH 

8 

HH 

HH 

HH 

HH 

HH 

HH 

HH 

L 

HH 

HH 

HH 

HH 

9 

HH 

HH 

HH 

HH 

HH 

HH 

HH 

H 

HH 

HH 

HH 

HH 

10 

HH 

HH 

HH 

HH 

HH 

HH 

L 

HH 

HH 

HH 

HH 

HH 

11 

HH 

HH 

HH 

HH 

HH 

HH 

H 

HH 

HH 

HH 

HH 

HH 

12 

HH 

HH 

HH 

HH 

HH 

L 

HH 

HH 

HH 

HH 

HH 

HH 

13 

HH 

HH 

HH 

HH 

HH 

H 

HH 

HH 

HH 

HH 

HH 

HH 

14 

HH 

HH 

HH 

HH 

L 

HH 

HH 

HH 

HH 

HH 

HH 

HH 

15 

HH 

HH 

HH 

HH 

H 

HH 

HH 

HH 

HH 

HH 

HH 

HH 

16 

HH 

HH 

HH 

L 

HH 

HH 

HH 

HH 

HH 

HH 

HH 

HH 

17 

HH 

HH 

HH 

H 

HH 

HH 

HH 

HH 

HH 

HH 

HH 

HH 

18 

HH 

HH 

L 

HH 

HH 

HH 

HH 

HH 

HH 

HH 

HH 

HH 

19 

HH 

HH 

H 

HH 

HH 

HH 

HH 

HH 

HH 

HH 

HH 

HH 

20 

HH 

L 

HH 

HH 

HH 

HH 

HH 

HH 

HH 

HH 

HH 

HH 

21 

HH 

H 

HH 

HH 

HH 

HH 

HH 

HH 

HH 

HH 

HH 

HH 

22 

L 

HH 

HH 

HH 

HH 

HH 

HH 

HH 

HH 

HH 

HH 

HH 

23 

H 

HH 

HH 

HH 

HH 

HH 

HH 

HH 

HH 

HH 

HH 

HH 

24 

HH 

HH 

HH 

HH 

HH 

HH 

HH 

L 

L 

L 

L 

H 

25 

HH 

HH 

HH 

HH 

HH 

HH 

HH 

L 

L 

L 

L 

L 

26 

HH 

HH 

HH 

HH 

HH 

HH 

HH 

L 

L 

L 

H 

H 

27 

HH 

HH 

HH 

HH 

HH 

HH 

HH 

L 

L 

L 

H 

L 

28 

HH 

HH 

HH 

HH 

HH 

HH 

HH 

L 

L 

H 

L 

H 

29 

HH 

HH 

HH 

HH 

HH 

HH 

HH 

L 

L 

H 

L 

L 

30 

HH 

HH 

HH 

HH 

HH 

HH 

HH 

L 

L 

H 

H 

H 

31 

HH 

HH 

HH 

HH 

HH 

HH 

HH 

L 

L 

H 

H 

L 


L = V| L , H = V| H , HH = V| HH 


PRODUCT 

TERM 

PIN NAME 

111 

no 19 

18 

17 

16 

15 

14 

13 

12 

ii 

10 

CLK 

HH 

HH 

HH 

HH 

HH 

HH 

HH 

L 

L 

L 

L 

L 

CLR 

HH 

HH 

HH 

HH 

HH 

HH 

HH 

L 

L 

L 

L 

H 

J4 

HH 

HH 

HH 

HH 

HH 

HH 

HH 

L 

L 

L 

H 

L 

K4 

HH 

HH 

HH 

HH 

HH 

HH 

HH 

L 

L 

L 

H 

H 

J3 

HH 

HH 

X 

X 

HH 

HH 

X 

X 

HH 

L 

L 

H 

L 

L 

K3 

HH 

HH 

HH 

HH 

HH 

HH 

HH 

L 

L 

H 

L 

H 

J2 

HH 

HH 

HH 

HH 

HH 

HH 

HH 

L 

L 

H 

H 

L 

K2 

HH 

HH 

HH 

HH 

HH 

HH 

HH 

L 

L 

H 

H 

H 

J1 

HH 

HH 

HH 

HH 

HH 

X 

X 

HH 

L 

H 

L 

L 

L 

K1 

HH 

HH 

HH 

HH 

HH 

HH 

HH 

L 

H 

L 

L 

H 

00 

HH 

HH 

HH 

HH 

HH 

HH 

HH 

L 

H 

L 

H 

L 

Q1 

HH 

HH 

HH 

HH 

HH 

HH 

HH 

L 

H 

L 

H 

H 

Q2 

HH 

HH 

HH 

HH 

HH 

HH 

HH 

L 

H 

H 

L 

L 

Q3 

HH 

HH 

HH 

HH 

HH 

X 

X 

HH 

L 

H 

H 

L 

H 

Q4 

HH 

HH 

HH 

HH 

HH 

HH 

HH 

L 

H 

H 

H 

L 

Q5 

HH 

HH 

HH 

HH 

HH 

HH 

HH 

L 

H 

H 

H 

H 

NONE 

HH 

HH 

HH 

HH 

HH 

HH 

HH 

H 

H 

H 

H 

H 


Step 1 
Step 2 

Step 3 
Step 4 
Step 5 
Step 6 

Step 7 
Step 8 
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TYPES SN54PL333, SN54PL335, SN74PL333, SN74PL335 
FIELD-PROGRAMMABLE LOGIC SEQUENCERS 


LOGIC DIAGRAM 



*'PL333 has 3-state outputs, 'PL335 has open-collector outputs. 
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TYPES SN54PL839, SN54PL840, SN74PL839, SN74PL840 
14 X 32 X 6 FIELD-PROGRAMMABLE LOGIC ARRAYS 


o Input to Output Propagation Delay . . . 
10 ns Typical 

o 24-Pin, 300-mil Slim Line Packages 
o Power Dissipation . . . 640 mW Typical 
o Programmable Output Polarity 


LOGIC FUNCTION 

f(l) = P0 + PI . . . P31 for polarity link intact 
f(I) = P0* PI * . . . *P31 for polarity link, open where P0 
through P31 are product terms. 


description 

The 'PL839 (3-state outputs) and the 'PL840 (open-collector outputs) are TTL field-programmable logic arrays, containing 
32 product terms JAND terms), and 6 sum terms (OR terms). Each of the 6 sum-of-products output functions can 
be programmed either high true or low true. The true condition of each output function is activated by the programmed 
logical minterms of 14 input variables. The outputs are controlled by two chip-enable pins to allow output inhibit and 
expansion of terms. 

These devices provide high-speed data-path logic replacement where several conventional SSI functions can be designed 
into a single package. 

The SN54PL839 and SN54PL840 are characterized for operation over the full military temperature range of - 55 °C 
to 125°C. The SN74PL839 and SN74PL840 are characterized for operation from 0°C to 70°C. 


pin assignments in operating mode (pin 1 is less than V|hh) 


SN54PL' . . . JT PACKAGE 
SN74PL' ... NT PACKAGE 
(TOP VIEW) 



schematics of inputs and outputs 
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TYPES SN54PL839, SN54PL840, SIM74PL839, SN74PL840 
14 X 32 X 6 FIELD-PROGRAMMABLE LOGIC ARRAYS 


functional block diagram (positive logic) 



OE1 

OE2 


I 



O 

o 

o 

o 

o 

o 


-denotes fused inputs. 

*'PL839 has 3-state (t?l outputs; 'PL840 has open-collector (£) outputs. 


absolute maximum ratings 

Supply Voltage, Vqc. 7 V 

Input Voltage . 5.5 V 

Off-State Output Voltage . 5.5 V 

Operating Free-air Temperature Range SN54PL' . -55°Cto125°C 

SN74PL' . 0°C to 70 °C 

Storage Temperature . -65°Cto 150°C 
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TYPES SN54PL839, SN54PL840, SN74PL839, SN74PL840 
14 X 32 X 6 FIELD-PROGRAMMABLE LOGIC ARRAYS 


recommended operating conditions 



SN54PL' 

MIN NOM MAX 

SN74PL' 

MIN NOM MAX 

UNIT 

Supply voltage, Vqq 

4.5 5 5.5 

4.75 5 5.25 

V 

High-level input voltage, V|h 

2 

2 

V 

Low-level input voltage, V||_ 

0.8 

0.8 

V 

High-level output current, Ioh 

- 1 

-2.6 

mA 

Low-level output current, Iol 

12 

24 

mA 

Operating free-air temperature, Ta 

-55 125 

o 

o 

°C 


electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


PARAMETER 

TEST CONDITIONS^ 

SN54PL' 

MIN TYPt MAX 

SN74PL' 

MIN TYPt MAX 

UNIT 

V|K 

Vcc = MIN, l| = - 18 mA 

- 1.5 

-1.5 

V 

v OH 

V CC = MIN, Iqh = MAX 

2.4 3.2 

2.4 3 

V 

VOL 

V CC = MIN, 1 o L = MAX 

0.25 0.5 

0.37 0.5 

V 

l| 

V CC = MAX, V| = 5,5 V 

0.1 

0.1 

mA 

l|H 

V C c = MAX, v l = 2.7 v 

20 

20 

M a 

l|L 

V CC = MAX, V| = 0.4 V 

-0.4 

-0.4 

mA 

*o 

V CC = MAX, V 0 = 2,25 V 

-30 -50 -112 

-30 -50 -112 

mA 

lOZH 

V C c = MAX, v o = 2,7 V 

20 

20 

f* A 

'OZL 

Vcc = MAX ' v O = 0 4 v 

-20 

- 20 

/*A 

'cc 

V C c = MAX, V| = 0 V, 

OE inputs = V|H 

130 200 

130 190 

mA 


*For conditions shown as MIN or MAX, use the appropriate condition specified under recommended operating conditions. 


switching characteristics over recommended operating free-air temperature range (unless otherwise noted) 


PARAMETER 

FROM 

TO 

TEST CONDITIONS 

SN54PL' 

MIN TYPt 

MAX 

SN74PL' 

MIN TYPt 

MAX 

UNIT 

t pd 

Input 

Output 

R L = 500 to GND, 

C L = 50 pF to GND 

10 

25 

10 

20 

ns 

ten 

Pin 1 

or 

Pin 13 

Output 

R L i = 500 to 7 V, 

RL2 = 500 to GND, 

Cl = 50 pF to GND 

9 

16 

9 

13 

ns 

t dis 

8 

15 

8 

12 


tAll typical values are at Vcc = 5 V, = 25°C. 
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TYPES SN54PL839, SN54PL840, SN74PL839, SN74PL840 
14 X 32 X 6 FIELD-PROGRAMMABLE LOGIC ARRAYS 



3-32 


pin assignment in programming mode (pin 1 > V|hh) top views 


OUTPUT POLARITY 
(PGM ENABLE = V| LL ) 

PGM ENABLE Hi U 24 Q Vcc T 
PI1 C 2 23 U PIO 

PI2 C 3 22 J P11 3 

PI3 C4 21 J PI12 

PI4 [> 20 D Pill 

PI5 C6 19 J PI1 0 

PI6 C 7 18 1] PI9 

PI7 C 8 17 D PI8 

P05 [> 16 H POO 

P04 C 10 15 □ P01 

P03 Qll 14 J P02 

GND □ 12 13 □ 0E2 


AND MATRIX 

<VCC3) 

PGM ENABLE Hi U 24[ 


OR MATRIX 

IVcci. PA5 = V IL ) 



PGM ENABLE Q 
PA1 C 



tVcc = VcC2 f° r P r OQfam and Vqq-j for verify 


programming parameters, Ta = 25 °C 


PARAMETER 

MEASURED AT 

PROGRAMMING 

MODE 

MIN 

TYP 

MAX 

UNIT 

V IHH 

Program high-level input voltage 

PGM ENABLE 

AND, OR 

16.5 

17 

17.5 

V 

PO pins 

Polarity 

V|LL 

Program low-level input voltage 

PGM ENABLE 

Any 

0 


0.4 

V 

hHH 

Program-level input current 

PO pins 

Polarity 

100 

mA 

PGM ENABLE 

AND, OR 

150 

V|X 

Program-level input voltage 

POO thru P05 

Polarity 

9.5 

10 

10.5 

V 

PGM 

AND, OR 



PI pins 

AND 


0.6 

2 


l|X 

Program-level input current 

OE2 

Polarity 

5 

mA 



POO thru P05 

OR 


5 

10 


Vcci 

Programming supply voltage 

V CC 

OR 

8.5 

8.75 

9 

V 

'cci 

Programming supply current 

Vcc 

OR 


250 

400 

mA 

V CC2 

Programming supply voltage 

V CC 

Polarity 


0 

0.4 

V 

VCC3 

Programming supply voltage 

vcc 

AND 

4.75 

5 

5.25 

V 

V| H 

High-level input voltage 

Any 

Any 

2 


V|L 

Low-level input voltage 

Any 

Any 

0 


0.8 

V 

v OH 

High-level output voltage 

Any 

Any 

2.4 

3.2 


V 

v OL 

Low-level output voltage 

Any 

Any 


0.25 

0.5 

V 

t w 

Program pulse duration 

POO thru P05 

Polarity 


50 

1000 

ns 

PGM 

AND, OR 


Program pulse duty cycle 

POO thru P05 

Polarity 


10 

50 

% 

PGM 

AND, OR 


td 

Delay time 

Any 

Any 

10 

ps 

t r Rise time 

Any 

Any 

25 

/IS 
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TYPES SN54PL839, SN54PL840, SN74PL839, SN74PL840 
14 X 32 X 6 FIELD-PROGRAMMABLE LOGIC ARRAYS 


PROGRAMMING PROCEDURE 


OUTPUT POLARITY 

Program 

Load all output pins with a 10-kQ resistor to 5 V and set pin 12 (GND) to 0 V. Program the output polarity before 
programming either the AND matrix or the OR matrix. A virgin device has all 6 outputs set high. When the polarity 
link of an output is opened, the output function becomes low. Program one output at a time as follows: 

Step 1: Set PGM ENABLE (pin 1) to V||_i_. 

Step 2: Set Vcc (P' n 24) to VcC2i set OE2 (pin 13) and PIO through P11 3 to V|x- 

Step 3: Pulse the appropriate output to V|hh and remove after t w . 

Step 4: Repeat step 3 for each output to be programmed low. 

Verify 

Step 1: Set PGM ENABLE (pin 1) to V|ll; set Vcc (pin 24) to Vcc2i set PIO through P113 to V|x- 
Step 2: Wait t<j and raise Vcc (p< n 24) to Vcci ■ 

Step 3: Enable the device by applying V||_ to 0E2 (pin 13). 

Step 4: Sense the logic state of all 6 outputs. An output at Vqh has been programmed low, while an output at 

Vol has remained high. 

Step 5: Remove Vcci- 



FIGURE 1 - OUTPUT POLARITY PROGRAMMING WAVEFORMS 


AND MATRIX 

Program 

Program the output polarity before programming either the AND matrix or the OR matrix. Load all output pins with 
a 10-kf2 resistor to 5 V and set pin 12 (GND) to V|i_. Program each input separately for each product term, one fuse 
at a time. Unused terms do not require fusing, however, all input variables of a selected product term must be 
programmed either true, complement, or don't care (both links are blown), as follows: 

Step 1: Set PGM ENABLE (pin 1) to V|[_l; set Vcc (pin 24) to Vcc3- 
Step 2: Disable all outputs by applying V||-| to PGM (pin 13). 

Step 3: Disable all inputs by applying V|x to the I inputs. 

Step 4: Address the product term to be programmed (0 through 31) by applying its binary code (V||_| for a high and 
V|(_ for a low) to outputs PAO through PA4 with PAO as the least significant bit. 
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TYPES SN54PL839, SN54PL840, SN74PL839, SN74PL840 
14 X 32 X 6 FIELD-PROGRAMMABLE LOGIC ARRAYS 


-34 


Step 5: 
Step 6: 
Step 7: 
Step 8: 
Step 9: 
Step 10: 
Step 11: 

Verify 

Step 1: 
Step 2: 
Step 3: 
Step 4: 

Step 5: 


Step 6 
Step 7 
Step 8 


PROGRAMMING PROCEDURE 

Lower the voltage on the first input to V|)-| for a true, or to V||_ for the complement. 

After td, raise PGM ENABLE to V|(-|H- 

After additional t d , pulse the PGM input to V|x for t w . 

After a to delay, lower PGM ENABLE to V||_|_. 

Disable programmed input by raising it back to V|x- 
Repeat steps 5 through 9 for each input. 

Repeat steps 4 through 10 for each product term. 


Set PGM ENABLE (pin 1) to V|ll; set Vqc (pin 24) to VCC3- 
Enable PO output by setting PGM to V|x- 
Disable all inputs by applying V|x to the I inputs. 

Address the product term to be verified (0 through 31) by applying its binary code on outputs PAO through 
PA4. 

Lower the input voltage on the first input to V|(-| and check the logic level of output PO, then lower the 
same input to V|l and again check the level of PO. The input variable state contained in the product term 
is determined from the following table. Two tests are required to verify the programmed state of each variable. 


STATE 

1 

PO 

TRUE 

L 

H 

L 

H 

COMPLEMENT 

L 

H 

H 

L 

DON'T CARE 

L 

H 

H 

H 

INACTIVE 

L 

H 

L 

L 


Disable verified input by raising it back to V|x. 

Repeat steps 5 and 6 for all other inputs. 

Repeat steps 4 through 7 for all other product terms. 


td 


PGM ENABLE |^J 

i 

- i — 

i 
i 
i 
i 


! t d |«—»j—t w —►)—> 

td ! 

PGM 

: 1 1 

_j 



tdh — H 

i 

_i_ 





PIO THRU PI13 ^ 

1 1 

| i 




^ — H td ! 

i 

i 


ALL PA PINS 

■ 1 1 

1 1 1 

1 1 1 

1 1 1 

ALL PO PINS 

1 

1 

l W/. 



-PROGRAM- 


-*K- 


V|LL 

Vix 

V|H 

V|X 

V|H 

V|L 


-H VERIFY 


FIGURE 2- AND MATRIX PROGRAMMING WAVEFORMS 


Texas Instruments 

INCOR PORATED 

POST OFFICE BOX 225012 • DALLAS, TEXAS 75265 
















TYPES SN54PL839, SN54PL840, SN74PL839, SN74PL840 
14 X 32 X 6 FIELD-PROGRAMMABLE LOGIC ARRAYS 


OR MATRIX 


PROGRAMMIMG PROCEDURE 


Program 

Program the output polarity before programming either the AND matrix or the OR matrix. Load all output pins with 
a 10-kft resistor to 5 V and set pin 12 (GND) to 0 V. If the product term is contained in the output function, no fusing 
is required. Unwanted terms are deleted by programming one at a time, as follows: 

Set PGM ENABLE (pin 1) to V|H_. Disable the outputs by setting PGM (pin 1 3) to V|H- Set Vcc to VcC3- 
Set PI6 through P113 and PAO through PA5 to V|X- 
Wait td and raise Vcc (pin 24) to the program level, Vcci- 

Use the inputs PAO through PA5 to address the product term (0 through 31) that is to be removed by applying 
the corresponding binary code with input PAO as the least significant bit. 

Raise the output pin to V|X- 
Wait td, then raise PGM ENABLE to V|HH- 
Wait td, then pulse PGM to V|x for a period of t p . 

Wait td, then lower PGM ENABLE TO V|li_. 

Wait td, then remove V|x from output pin. 

Repeat steps 4 through 8 for all three output functions. 

Repeat steps 3 through 9 for all other product terms. 

Lower Vcc to VcC3- 

Set PGM ENABLE (pin 1) to V||_|_. Disable the outputs by setting PGM (pin 13) to V|H- Set Vqc to VcC3- 
Set PI6 through P113 and PAO through PA5 to V|X- 
Wait td and set Vcc (pin 24) to the verify level, Vcci- 

Address the product term to be verified (0 through 31) by applying its binary code to inputs PAO through PA5. 
Wait td, and set PGM (pin 13) to V||_. 

Monitor the state of all 6 outputs (POO through P05) and determine the status of the OR matrix from the 
following table: 

OUTPUT 

ACTIVE ACTIVE 

HIGH _ LOW 

L H 

H L 

ALL PI PINS 
VCC3 


PGM ENABLE 

PGM 


V|X 
ALL PA PINS 


POO THRU P05 



\* -PROGRAM-►! [«—►! VERIFY 


FIGURE 3- OR MATRIX PROGRAMMING WAVEFORMS 


OR 

FUSE LINK 

FUSED 

PRESENT 


Step 1: 

Step 2: 
Step 3: 

Step 4: 
Step 5: 
Step 6: 
Step 7: 
Step 8: 
Step 9: 
Step 10: 
Step 11: 
Verify 
Step 1: 

Step 2: 
Step 3: 
Step 4: 
Step 5: 
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TYPES SN54PL839, SN54PL840, SN74PL839, SN74PL840 
14 X 32 X 6 FIELD-PROGRAMMABLE LOGIC ARRAYS 


LOGIC DIAGRAM 


PGM ENABLE — 


PRODUCT LINES 
A 

INPUT LINES/I: „“ IT lAlNPUT LINES 



















FIELD- TYPES SN54PLR19L8, SN54PLR19R4, SN54PLR19R6, SN54PLR19R8 

PROGRAMMABLE SN74PLR19L8, SN74PLR19R4, SN74PLR19R6, SN74PLR19R8 

LOGIC REGISTERED-INPUT FIXED-OR ARRAYS 

D2709, DECEMBER 1982 


Standard 24-Pin, 300-mil Packages 

Output Registers Have Preload 
Capability 

Output Registers Automatically Clear 
During Power-Up 


• Choice of Operating Speeds 
-1 Parts ... 30 MHz Max 
-2 Parts ... 20 MHz Max 


DEVICE 

I/D INPUTS 

1 INPUTS 

3-STATE 

0 OUTPUTS 

REGISTERED 

Q OUTPUTS 

I/O PORTS 

'PLR19L8 

11 

2 

2 

0 

6 

'PLR19R4 

11 

0 

0 

4 (3-state buffers) 

4 

'PLR19R6 

11 

0 

0 

6 (3-state buffers) 

2 

■PLR19R4 

11 

0 

0 

8 (3-state buffers) 

0 


description 

These fixed-OR arrays with eleven data inputs feature input registers that can be used as they are or be programmed 
into buffers. Some outputs of the 'PLR19R8, ’PLR19R6, and 'PLR19R4 have registers that can be loaded from the I/O 
pins by a preload procedure, while others are I/O ports and standard 3-state outputs. All the outputs are 
automatically set to a low level when power is applied. The -1 and -2 parts offer a choice of operating frequency and 
switching times. 


The SN54PLR19' is characterized for operation over the full military temperature range of-55°C to 125°C. The 
SN74PLR19' is characterized for operation from 0°C to 70°C. 

pin assignments in operating mode (voltages at pins 1 and 13 less than V|hh) 

SN54' ... JT PACKAGE 
SN74' ... NT PACKAGE 
(TOP VIEW) 


'PLR19L8 

i tfW| v c c 


'PLR19R4 


outclkQ 

I/Dp2 23p I/D l/DQ 

I/D C 3 22 D 0 I/dQ 

l/D[4 21 D I/O l/DQ 

I/D C 5 20 H I/O l/DQ 

I/dC 6 19 J I/O I/DC 

l/D[7 is D I/O I/DC 

I/D C 8 17 J I/O l/DQ 

I/D C 9 16 U I/O l/DQ 9 

I/D C 10 15 D O I/DC 10 

I/D C ’I 14 ^ INCLK* I/DC 11 

GND Ql 2 13 □ I GND[[^2_ 

^ Pin 14 is also used for the preload procedure on page 3-40. 

schematics of inputs and outputs 


1 U 20 Vcc 

2 23 J I/D 

22 U I/O 
21 J i/o 
20 HQ 

19 U Q 

18 □ Q 
17HQ 
16 I] I/O 
15 D I/O 
14 □ INCLK* 
13 H OE 


•PLR19R6 

OUTCLK Q 1 U 24 QV cc 
I/D C 2 23QI/D 


I/D C 3 
I/D C 4 
I/D C5 
I/D C 6 
I/D C 7 
I/D £8 
I/D Q9 
I/D C 10 
I/D C 11 
GND C 12 


22 D I/O 

21 I]q 
20^0 
19 Hq 

18 Ho 

17 Uq 
16 UQ 
15 U I/O 
14 |] INCLK 51 
13 U OE 


OUTCLK 

I/D 

I/D 

I/D 

I/D 

I/D 

I/D 

I/D 

I/D 

I/D 

I/D 

GND 


'PLR19R8 

C 1 LJ 24 U Vcc 
Q2 23D i/d 

22 D 0 
21 3 0 
20 D 0 

19 I] Q 
18 □ Q 

17 H o 

16 U o 

14 ^ INCLK 1 
13 I] OE 


C8 

c 

c 

c 

L 


C4 

C5 

C6 

C 2 




m 

PIN 13: Req= 5 kO 
ALL OTHERS: REQ= 10 kO 



PRODUCT PREVIEW 

This document contains information on a 
product under development. Texas Instru¬ 
ments reserves the right to change or dis¬ 
continue this product without notice. 
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TYPES SN54PLR19L8, SN54PLR19R4, SN54PLR19R6, SN54PLR19R8 
SN74PLR19L8, SN74PLR19R4, SN74PLR19R6, SN74PLR19R8 
REGISTERED-INPUT FIXED-OR ARRAYS 


functional block diagrams (positive logic) 


'PLR19L8 'PLR19R4 



'PLR19R6 'PLR19R8 



absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, VqC ( see Note 1). 7 V 

Input voltage (see Note 1).5.5 V 

Voltage applied to a disabled output (see Note 1).5.5 V 

Operating free-air temperature range: SN54PLR'. — 55°Cto125°C 

SN74PLR'.0°C to 70°C 

Storage temperature range.— 65°Cto150°C 


NOTE 1: These ratings apply except for programming pins during a programming cycle or during a preload cycle. 
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TYPES SN54PLR19L8, SN54PLR19R4, SN54PLR19R6, SN54PLR19R8, 
SN74PLR19L8, SN74PLR19R4, SN74PLR19R6, SN74PLR19R8 
REGISTERED-INPUT FIXED-OR ARRAYS 


recommended operating conditions 




SN54PLR19' 

SN74PLR19' 

UNIT 



MIN NOM MAX 

MIN NOM 

MAX 

Vcc 

Supply voltage 

4.5 5 

5.5 

4.75 5 

5.25 

V 

V|H 

High-level input voltage 

2 

5.5 

2 

5.5 

V 

V|L 

Low-level input voltage 

0.8 

0.8 

V 

•oh 

High-level output current 

- 1 

-2.6 

mA 

•OL 

Low-level output current 

12 

24 

mA 

t a 

Operating free-air temperature 

-55 

125 

0 

70 

°C 


electrical characteristics over recommended free-air operating temperature range 


PARAMETER 

TEST CONDITIONSt 

SN54PLR19' 

SN74PLR19' 

UNIT 

MIN TYPt MAX 

MIN TYPt MAX 

V|K 

Vcc = MIN, l| = — 18 mA 

- 1,5 

-1.5 

V 

v OH 

V C c = min, ioh = max 

2.4 3.2 

2.4 3.3 

V 

v OL 

Vcc = min, iol=max 

0.25 0.4 

0.35 0.5 

V 

•OZH 

Outputs 

Vcc = MAX, V|H = 2.7V 

20 

20 

M 

I/O ports 

100 

100 

•OZL 

Outputs 

V C C = MAX. V|H = 0.4 V 

-20 

-20 

A A 

I/O ports 

-250 

-250 

•l 

OE Input 

Vcc = max, V| = 5.5 v 

0.2 

0.2 

mA 

I/D Inputs 

0.1 

0.1 

All others 

0.1 

0.1 

•|H 

OE Input 

Vcc = MAX, V| = 2.7 V 

40 

40 

A A 

I/D Inputs 

20 

0.1 

All others 

20 

0.1 

•IL 

OE Input 

Vcc = MAX, V| = 0.4 V 

-0.4 

-0.4 

mA 

I/D Inputs 

- 0.6 

— 0.6 

All others 

- 0.2 

- 0.2 

•o 

Vcc = MAX, Vo = 2.25 V 

-15 -33 -65 

- 15 - 33 - 65 

mA 

•cc 

Vcc = MAX, V| = 0 V, 

Outputs open 

150 200 

150 200 

mA 


tFor conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions, 
tAll typical values are V(;c - 5 V, = 25°C. 


input timing requirements 



MIN 

MAX 

UNIT 

•clock 

Clock frequency 

0 

40 

MHz 

t w 

Clock pulse duration, clock high or low 

10 

ns 

•su 

Setup time, I/D input before INCLKI 

12 

ns 

•h 

Hold time, I/D input before INCLKI 

0 

ns 


tAII typical values are at Vcc = 5 V, = 25°C. 


'PLR19R4, 'PLR19R6, 'PLR19R8 timing requirements 


1 ^ 1 

MIN 

MAX 

UNIT 

•clock 

Clock frequency 

0 

30 

MHz 

*w 

Clock pulse duration, clock high or low 

12 

ns 

•su 

Setup time, input or feedback before OUTCLK1 

15 

ns 

•h 

Hold time, input or feedback before OUTCLKI 

0 

ns 
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TYPES SN54PLR19L8, SN54PLR19R4, SN54PLR19R6, SN54PLR19R8, 
SN74PLR19L8, SN74PLR19R4, SN74PLR19R6, SN74PLR19R8 
REGISTERED-INPUT FIXED-OR ARRAYS 


■40 


switching characteristics over recommended operating free-air temperature range (unless otherwise 
noted) 


PARAMETER 

FROM 

TO 

INPUT 

MODE 

TEST 

CONDITIONS 

- 1 PARTS 

- 2 PARTS 

UNIT 

MIN TYPt MAX 

MIN TYPt MAX 

f max 



Either 

R L = 5000, 

C[_ = 50 pF 

30 

20 

MHz 

tpd 

1 , I/O 

1/0,0 

Either 

16 

25 

ns 

tpd 

OUTCLKt 

Q 

Either 

12 

20 

ns 

ten 

OEt 

Q 

Either 

8 

15 

ns 

l dis 

OEt 

Q 

Either 

6 

12 

ns 

tpd 

INCLKt 

I/O, 0 

Registered 

23 

32 

ns 

f en 

INCLKt 

I/O, 0, Q 

Registered 

25 

35 

ns 

tdis 

INCLKt 

I/O. 0. Q 

Registered 

20 

30 

ns 

tpd 

I/D 

1/0,0 

Buffered 

20 

30 

ns 

ten 

I/D, I/O 

I/O 

Buffered 

22 

32 

ns 

*dis 

I/D, I/O 

I/O 

Buffered 

17 

26 

ns 


tAll typical values are VcC = 5 V, Ta = 25°C. 


PRELOAD PROCEDURES 


Vcc 


+ 5V- 

ov- 

V|H 

V|L- 




OUTPUTS DISABLED 


/ 


\ 


l dis — 


~*1 I"* - l en 


\ 



FIGURE 1-PRELOAD WAVEFORMS 

preload procedure for registered outputs 

Step 1 Pin 13 to Vm, Pin 1 to V|i_, and Vcc to 5 volts. 

Step 2 Pin14toV|HH- 

Step 3 Apply an open circuit for a low and V|(-(H for a high at the Q outputs. 

Step 4 Pin14toV|L. 

Step 5 Remove the voltages applied to the outputs. 

Step 6 Pin 13 to V||_. 

Step 7 Check the output states to verify preload. 
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TYPES SN54PLR19L8, SN54PLR19R4, SN54PLR19R6, SN54PLR19R8, 
SN74PLR19L8, SN74PLR19R4, SN74PLR19R6, SN74PLR19R8 
REGISTERED-INPUT FIXED-OR ARRAYS 


pin assignments in programming mode (PGM ENABLE, pin 1 or 13, at V|HH) 


PRODUCT TERMS 0 THRU 31 
(TOP VIEW) 


PRODUCT TERMS 32 THRU 63 
(TOP VIEW) 


PGM ENABLE P 1 U 24 Q Vcc 
PIO P 2 23p 

PI1 C 3 
PI2 P 4 
PI3 C 5^ 

PI4 P 6 
PI5 P 7 
PI6 P 8 
PI7 P 9 
PI8 P 10 
PI9 P 11 
GND P 12 


22 P P03 
D P02 
P P01 
P POO 
P PAO 
P PA1 
P PA2 
P L/R 
P INCLK 
P PGM VERIFY 


*No programming function. Make no connection. 


PGM VERIFY P 

i L- 


P V CC 

pioC 

2 

23 

p* 

PI1 P 

3 

22 

Pl/r 

PI2 P 

4 

21 

P PAO 

PI3 P 

5 

20 

P PA1 

PI4 P 

6 

19 

P PA2 

PI5 P 

7 

18 

P P03 

PI6 P 

8 

17 

P)P02 

PI7 P 

9 

16 

ppoi 

PIS P 

10 

15 

ppoo 

PI9 P 

11 

14 

P INCLK 

gndP 

12 

13 

P PGM ENABLE 


TABLE 1 —INPUT LINE SELECT TABLE 2-PRODUCT LINE SELECT 


INPUT 

LINE 

NUMBER 

PIN NAME 

PI9 

PI8 

PI7 

PI6 

PI5 

PI4 

PI3 

PI2 

PI1 

PIO 

L/R 

0 

HH 

HH 

HH 

HH 

HH 

HH 

HH 

HH 

HH 

L 

Z 

1 

HH 

HH 

HH 

HH 

HH 

HH 

HH 

HH 

HH 

H 

Z 

2 

HH 

HH 

HH 

HH 

HH 

HH 

HH 

HH 

HH 

L 

HH 

3 

HH 

HH 

HH 

HH 

HH 

HH 

HH 

HH 

HH 

H 

HH 

4 

HH 

HH 

HH 

HH 

HH 

HH 

HH 

HH 

L 

HH 

Z 

5 

HH 

HH 

HH 

HH 

HH 

HH 

HH 

HH 

H 

HH 

Z 

6 

HH 

HH 

HH 

HH 

HH 

HH 

HH 

HH 

L 

HH 

HH 

7 

HH 

HH 

HH 

HH 

HH 

HH 

HH 

HH 

H 

HH 

HH 

8 

HH 

HH 

HH 

HH 

HH 

HH 

HH 

L 

HH 

HH 

Z 

9 

HH 

HH 

HH 

HH 

HH 

HH 

HH 

H 

HH 

HH 

Z 

10 

HH 

HH 

HH 

HH 

HH 

HH 

HH 

L 

HH 

HH 

HH 

11 

HH 

HH 

HH 

HH 

HH 

HH 

HH 

H 

HH 

HH 

HH 

12 

HH 

HH 

HH 

HH 

HH 

HH 

L 

HH 

HH 

HH 

Z 

13 

HH 

HH 

HH 

HH 

HH 

HH 

H 

HH 

HH 

HH 

Z 

14 

HH 

HH 

HH 

HH 

HH 

HH 

L 

HH 

HH 

HH 

HH 

15 

HH 

HH 

HH 

HH 

HH 

HH 

H 

HH 

HH 

HH 

HH 

16 

HH 

HH 

HH 

HH 

HH 

L 

HH 

HH 

HH 

HH 

Z 

17 

HH 

HH 

HH 

HH 

HH 

H 

HH 

HH 

HH 

HH 

Z 

18 

HH 

HH 

HH 

HH 

HH 

L 

HH 

HH 

HH 

HH 

HH 

19 

HH 

HH 

HH 

HH 

HH 

H 

HH 

HH 

HH 

HH 

HH 

20 

HH 

HH 

HH 

HH 

L 

HH 

HH 

HH 

HH 

HH 

Z 

21 

HH 

HH 

HH 

HH 

H 

HH 

HH 

HH 

HH 

HH 

z 

22 

HH 

HH 

HH 

HH 

L 

HH 

HH 

HH 

HH 

HH 

HH 

23 

HH 

HH 

HH 

HH 

H 

HH 

HH 

HH 

HH 

HH 

HH 

24 

HH 

HH 

HH 

L 

HH 

HH 

HH 

HH 

HH 

HH 

Z 

25 

HH 

HH 

HH 

H 

HH 

HH 

HH 

HH 

HH 

HH 

z 

26 

HH 

HH 

HH 

L 

HH 

HH 

HH 

HH 

HH 

HH 

HH 

27 

HH 

HH 

HH 

H 

HH 

HH 

HH 

HH 

HH 

HH 

HH 

28 

HH 

HH 

L 

HH 

HH 

HH 

HH 

HH 

HH 

HH 

Z 

29 

HH 

HH 

H 

HH 

HH 

HH 

HH 

HH 

HH 

HH 

Z 

30 

HH 

HH 

L 

HH 

HH 

HH 

HH 

HH 

HH 

HH 

HH 

31 

HH 

HH 

H 

HH 

HH 

HH 

HH 

HH 

HH 

HH 

HH 

32 

HH 

L 

HH 

HH 

HH 

HH 

HH 

HH 

HH 

HH 

Z 

33 

HH 

H 

HH 

HH 

HH 

HH 

HH 

HH 

HH 

HH 

z 

34 

HH 

L 

HH 

HH 

HH 

HH 

HH 

HH 

HH 

HH 

HH 

35 

HH 

H 

HH 

HH 

HH 

HH 

HH 

HH 

HH 

HH 

HH 

36 

L 

HH 

HH 

HH 

HH 

HH 

HH 

HH 

HH 

HH 

Z 

37 

H 

HH 

HH 

HH 

HH 

HH 

HH 

HH 

HH 

HH 

Z 

38 

L 

HH 

HH 

HH 

HH 

HH 

HH 

HH 

HH 

HH 

HH 

39 

H 

HH 

HH 

HH 

HH 

HH 

HH 

HH 

HH 

HH 

HH 


L= V|j_, H = V|h, HH = V|hh, Z = high impedance (e.g., 10 kO to 5V) 


PRODUCT 

LINE 

NUMBER 

PIN NAME 

POOPOI P02 P03 PA2 PA1 PAO 

0, 32 

Z 

Z 

z 

HH 

z 

Z 

Z 

1,33 

z 

Z 

z 

HH 

z 

z 

HH 

2, 34 

z 

z 

z 

HH 

z 

HH 

Z 

3, 35 

z 

z 

z 

HH 

z 

HH 

HH 

4,36 

z 

z 

z 

HH 

HH 

Z 

Z 

5,37 

z 

z 

z 

HH 

HH 

z 

HH 

6,38 

z 

z 

z 

HH 

HH 

HH 

Z 

7,39 

z 

z 

z 

HH 

HH 

HH 

HH 

8,40 

z 

z 

HH 

Z 

Z 

Z 

Z 

9,41 

z 

z 

HH 

Z 

z 

Z 

HH 

10, 42 

z 

z 

HH 

z 

z 

HH 

Z 

11.43 

z 

z 

HH 

z 

z 

HH 

HH 

12,44 

z 

z 

HH 

z 

HH 

Z 

Z 

13,45 

z 

z 

HH 

z 

HH 

z 

HH 

14,46 

z 

z 

HH 

z 

HH 

HH 

Z 

15,47 

z 

z 

HH 

z 

HH 

HH 

HH 

16,48 

z 

HH 

Z 

z 

Z 

Z 

Z 

17,49 

z 

HH 

Z 

z 

z 

Z 

HH 

18,50 

z 

HH 

z 

z 

z 

HH 

Z 

19,51 

z 

HH 

z 

z 

z 

HH 

HH 

20, 52 

z 

HH 

z 

z 

HH 

Z 

Z 

21,53 

z 

HH 

z 

z 

HH 

Z 

HH 

22,54 

z 

HH 

z 

z 

HH 

HH 

Z 

23,55 

z 

HH 

z 

z 

HH 

HH 

HH 

24, 56 

HH 

Z 

z 

z 

z 

Z 

Z 

25, 57 

HH 

z 

z 

z 

z 

Z 

HH 

26, 58 

HH 

Z 

z 

z 

z 

HH 

Z 

27, 59 

HH 

Z 

z 

z 

z 

HH 

HH 

28, 60 

HH 

z 

z 

z 

HH 

Z 

Z 

29, 61 

HH 

z 

z 

z 

HH 

Z 

HH 

30, 62 

HH 

Z 

z 

z 

HH 

HH 

Z 

31,63 

HH 

Z 

z 

z 

HH 

HH 

HH 
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TYPES SN54PLR19L8, SN54PLR19R4, SN54PLR19R6, SN54PLR19R8 
SN74PLR19L8, SN74PLR19R4, SN74PLR19R6, SN74PLR19R8 
REGISTERED-INPUT FIXED-OR ARRAYS 


programming parameters 



MIN NOM MAX 

UNIT 

V|h High-level input voltage 

2 5.5 

V 

V|l Low-level input voltage 

0.8 

V 

Vqh High-level output voltage 

5.5 

V 

V|HH Program-pulse input voltage 

10.25 10.5 10.75 

V 

l|HH Program-pulse input current 

PO 

50 

mA 

PGM VERIFY. L/R 

25 

PGM ENABLE. PI. PA 

5 

•CCH Program-pulse supply current at V||-|H 

550 

mA 

t w 1 Program-pulse duration at PO pins 

10 50 

AS 

*w2 Pulse duration at PGM VERIFY and INCLK 

100 

ns 

t su Setup time 

100 

ns 

t^ Hold time 

100 

ns 

tdi Delay time from Vcc to 6 V to PGM VERIFY! 

100 

fJS 

td2 Delay time from PGM VERIFY! to verification of output 

200 

ns 

Input voltage at pins 1 and 13 to open verify-protect (security) fuse 

20 21 22 

V 

Input current to open verify-protect (security! fuse 

400 

mA 

Pulse duration to open verify-protect (security) fuse 

20 50 

ms 
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@ A low level during the verify interval indicates that programming has been successful. 

FIGURE 2 - PROGRAMMING WAVEFORMS FOR ARRAY FUSES 
programming procedure for array fuses 

Array fuses are programmed using a linear select method. Each fuse can be opened by selecting the appropriate (one 
of 40) input line and then pulsing the correct (one of 64) product line. The levels for selecting input lines and product 
lines are shown in Tables 1 and 2. 

Step 1 Raise PGM ENABLE to V|(-|H- 

Step 2 Select an input line by applying appropriate levels to L/R and PI pins. 

Step 3 Begin selection of the output line with appropriate conditions on PA pins. 

Step 4 Pulse INCLK to V|H- 

Step 5 Raise Vcc to V|HH- 

Step 6 Blow the fuse by pulsing the appropriate PO pin to V|hh as shown in Table 2 for the product line. 

Step 7 Lower Vcc to 6 volts and pulse PGM VERIFY. The PO pin selected in Step 4 will be less than Vql if the 

fuse is open. 

Step 8 Lower Vcc to 4.5 volts and pulse PGM VERIFY. The PO pin selected in Step 4 will be less than Vql if 

the fuse is open. 

Steps 1 thru 8 may be repeated if the verification does not indicate that the fuse was successfully programmed 
(blown), but no more than 4 times. Verification is possible only with the verify-protect fuse intact. 
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SN74PLR19L8, SN74PLR19R4, SN74PLR19R6, SN74PLR19R8 
REGISTERED-INPUT FIXED-OR ARRAYS 



FIGURE 3 - ARCHITECTURAL FUSE PROGRAMMING WAVEFORMS 

programming procedure for architectural fuses (see Note 2) 

Step 1 Apply low levels to all I/D pins and 5 volts to the Vcc pin. 

Step 2 Raise Vqc pin to V|HH- 
Step 3 Raise INCLK pin to V|HH- 

Step 4 To program a D input pin into an I input pin pulse the selected pin to V|HH- 

Step 5 Lower INCLK to Vjl and Vcc to 5 volts. 

Step 6 Raise pin 13 and all I/D input pins to V|hH- 

Step 7 Set pin 22 to Z to select pins 2 thru 11 or set pin 22 to V|HH to select pin 23. 

Step 8 Raise INCLK to V|HH. 

Step 9 To verify that fuse has been blown, pulse selected I pin from V|hh to V|L, then to V|h and back to V|hh 

while clocking pin 1. If output at pin 15 follows the I input the fuse has been blown. 

Step 10 Repeat above steps 1 thru 9 for each D input to be programmed into an I input. 

NOTE 2: Refer to pin assignments in operating mode for programming selected I/D pins from D inputs to I inputs. 
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TYPES SN54PLT19L8, SPJ54PLT19R4, SN54PLT19R6, SN54PLT19R8 
SI\I74PLT19L8, SN74PLT19R4, SIM74PLT19R6, SN74PLT19R8 
LATCHED-INPUT FIXED-OR ARRAYS 


D2710, DECEMBER 1982 


Standard 24-Pin, 300-mil Packages 


o Output Registers Automatically Clear 
During Power-Up 

O Output Registers Have Preload 
Capability 


o Data Input Registers Programmable 
to Buffers 

o Choice of Operating Speeds 
-1 Parts ... 30 MHz Max 
-2 Parts ... 20 MHz Max 


DEVICE 

I/D INPUTS 

1 INPUTS 

3-STATE 

0 OUTPUTS 

REGISTERED 

Q OUTPUTS 

I/O PORTS 

'PLT19L8 

11 

2 

2 

— 

6 

'PLT19R8 

11 

0 

0 

8 (3-state buffers) 

0 

'PLT19R6 

11 

0 

0 

6 (3-state buffers) 

2 

'PLT19R4 

11 

0 

0 

4 (3-state buffers) 

4 


description 


These fixed-OR arrays with eleven data inputs provide input registers that can be used as they are or be programmed 
into buffers. Some outputs of the 'PLT19R8, 'PLT19R6, and 'PLT19R4 have registers that can be loaded from the I/O 
pins by a preload procedure, while others are I/O ports and standard 3-state outputs. All the outputs are 
automatically set to a low level when power is applied. The -1 and -2 parts offer a choice of operating frequency and 
switching times. 


The SN54PLT19’ is characterized for operation over the full military temperature range of-55°C to 125°C. The 
SN74PLT19' is characterized for operation from 0°C to 70°C. 

pin assignments in operating mode (voltages at pins 1 and 13 less than V|HH) 


SN54' ... JT PACKAGE 
SN74' ... NT PACKAGE 
(TOP VIEW) 

'PLT19L8 'PLT19R4 'PLT19R6 PLT19R8 


1 

c 

i 

U 24 


V CC 

OUTCLK 

c 

TTJ 

24 

n 

Vcc 

I/D 

L 

2 

23 

3 

I/D 

I/D 

c 

2 

23 

5 

I/D 

I/D 

C 

3 

22 


0 

I/D 

L 

3 

22 

3 

I/O 

I/D 

c 

4 

21 


I/O 

I/D 

C 

4 

21 

: 

I/O 

I/D 

c 

5 

20 

: 

I/O 

I/D 

C 

5 

20 


Q 

I/D 

c 

6 

19 

: 

I/O 

I/D 

L 

6 

19 

j 

Q 

I/D 

c 

7 

18 

1 

I/O 

I/D 

L 

7 

18 

3 

Q 

I/D 

c 

8 

17 

: 

I/O 

I/D 

C 

8 

17 

3 

Q 

I/D 

c 

9 

16 

3 

I/O 

I/D 

L 

9 

16 

: 

I/O 

I/D 

L 

10 

15 

3 

0 

I/D 

L 

10 

15 

3 

I/O 

I/D 

C 

11 

14 

: 

INLE* 

I/D 

C 

11 

14 

3 

INLE 

GND 

G 

12 

13 

D 

1 

GND 

C 

12 

13 

3 

OE 


^ Pin 14 is also used for the preload procedure on page 3-52. 


OUTCLK 

c 

1 

U24 


V CC 

OUTCLK 

c 

1 

U24 

2 

Vec 

I/D 

c 

2 

23 

□ 

I/D 

I/D 

L 

2 

23 

n 

I/D 

I/D 

c 

3 

22 

: 

I/O 

I/D 

L 

3 

22 

: 

Q 

I/D 

c 

4 

21 

: 

Q 

I/D 

L 

4 

21 


Q 

I/D 

c 

5 

20 

: 

Q 

I/D 

C 

5 

20 

1 

Q 

I/D 

: 

6 

19 


Q 

I/D 

p 

6 

19 

: 

Q 

I/D 

L 

7 

18 

j 

Q 

I/D 

H 

7 

18 

: 

Q 

I/D 

c 

8 

17 

3 

Q 

I/D 

: 

8 

17 

: 

Q 

I/D 

c 

9 

16 

: 

Q 

I/D 

3 

9 

16 

: 

Q 

I/D 

3 

10 

15 

: 

I/O 

I/D 

c 

10 

15 

3 

Q 

I/D 

c 

11 

14 

3 

INLE* 

I/D 

c 

11 

14 

3 

INLE* 

GND 

c 

12 

13 

3 

OE 

GND 

c 

12 

13 

□ 

OE 


schematics of inputs and outputs 
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TYPES SN54PLT19L8, SN54PLT19R4, SN54PLT19R6, SN54PLT19R8 
SN74PLT19L8, SN74PLT19R4, SN74PLT19R6, SN74PLT19R8 
LATCHED-INPUT FIXED-OR ARRAYS 


functional block diagrams 


'PLT19L8 


'PLT19R4 



'PLT19R6 


'PLT19R8 



absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, VqC (see Note 1). 7 V 

Input voltage (see Note 1).5.5 V 

Voltage applied to a disabled output (see Note 1).5.5 V 

Voltage at any programming pin.12 V 

Operating free-air temperature range: SN54PLR'. —55°Cto125°C 

SN74PLR'.0°C to 70°C 

Storage temperature range.—65°Cto150°C 


NOTE 1: These ratings apply except for programming pins during a programming cycle or during a preload cycle. 
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TYPES SN54PLT19L8, SN54PLT19R4, SN54PLT19R6, SM54PLT19R8, 
SN74PLT19L8, SIM74PLT19R4, SN74PLT19R6, SN74PLT19R8 
LATCHED-INPUT FIXED-OR ARRAYS 


recommended operating conditions 




SN54PLT19' 

SN74PLT19' 

UNIT 



MIN NOM 

MAX 

MIN NOM 

MAX 

Vcc 

Supply voltage 

4.5 5 

5.5 

4.75 5 

5.25 

V 

V|H 

High-level input voltage 

2 

5.5 

2 

5.5 

V 

V|L 

Low-level input voltage 

0.8 

0.8 

V 

VOH 

High-level output voltage 

5.5 

5.5 

V 

'OH 

High-level output current 

- 1 

-2.6 

mA 

'OL 

Low-level output current 

12 

24 

mA 

t a 

Operating free-air temperature 

-55 

125 

0 

70 

°C 


electrical characteristics over recommended free-air operating temperature range 


PARAMETER 

TEST CONDITIONS^ 

SN54PLT19' 

SN74PLT19' 

UNIT 

MIN TYP* MAX 

MIN TYP* MAX 

V|K 

VCC = MIN, l| = — 18 mA 

- 1.5 

- 1.5 

V 

VOH 

V CC = MIN, I 0 h = MAX 

2.4 3.2 

2.4 3.3 

V 

VOL 

Vqc = MIN, lOL = MAX 

0.25 0.4 

0.35 0.5 

V 

'OZH 

Outputs 

V CC = MAX, Vq = 2.7 V 

20 

20 

A A 

I/O ports 

100 

100 

'OZL 

Outputs 

V cc = MAX, V 0 = 0.4 V 

-20 

-20 

aA 

I/O ports 

- 250 

-250 

l| 

OE Input 

V CC = MAX, V| = 5.5 V 

0.2 

0.2 

mA 

All others 

0.1 

0.1 

IlH 

OE Input 

V C c = MAX, V| = 2.7 V 

40 

40 

aa 

All others 

20 

0.1 

IlL 

OE Input 

V C c = MAX, V| = 0.4 V 

-0.4 

-0.4 

mA 

All others 

-0.2 

-0.2 

'o 

V C c = MAX, Vq = 2.25 V 

-15 -33 -65 

-15 -33 -65 

mA 

! CC 

V C c = MAX, V| = 0 V, 

Outputs open 

150 200 

150 200 

mA 


*For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions. 
^All typical values are at Vqq = 5 V, = 25°C. 

'PLT19R8, 'PLT19R6, 'PLT19R4 timing requirements 



-1 PARTS 

-2 PARTS 

UNIT 

MIN MAX 

MIN MAX 

fclock Clock frequency 

0 30 

0 30 

MHz 

t w Clock pulse duration, clock high or low 

12 

12 

ns 

t su Setup time, D input before INLEt 



ns 

t su Setup time, input or feedback before 0UTCLKI 

15 

15 

ns 

th Hold time, input or feedback before OUTCLK! 

0 

0 

ns 
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TYPES SN54PLT19L8, SN54PLT19R4, SI\I54PLT19R6, SIM54PLT19R8, 
SN74PLT19L8, SN74PLT19R4, SN74PLT19R6, SN74PLT19R8 
LATCHED-INPUT FIXED-OR ARRAYS 


switching characteristics over recommended operating free-air temperature range (unless otherwise 
noted) 


PARAMETER 

FROM 

TO 

INPUT 

MODE 

TEST 

CONDITIONS 

- 1 PARTS 

- 2 PARTS 

UNIT 

MIN TYP* MAX 

MIN TYPt MAX 

•max 



Either 


30 

20 

MHz 

tpd 

1 . I/O 

1/0,0 

Either 


16 

25 

ns 

l pd 

OUTCLKt 

Q 

Either 


12 

20 

ns 

l en 

OE J 

Q 

Either 


8 

15 

ns 

l dis 

OEt 

Q 

Either 


6 

12 

ns 

tpd 

INLE 

1/0,0 

Latched 


16 

25 

ns 

ten 

INLE 

I/O, 0, Q 

Latched 


25 

35 

ns 

l dis 

INLE 

I/O, 0, Q 

Latched 


20 

30 

ns 

tpd 

I/D 

1/0,0 

Buffered 


20 

30 

ns 

ten 

I/D, I/O 

I/O 

Buffered 


22 

32 

ns 

l dis 

I/D, I/O 

I/O 

Buffered 


17 

26 

ns 


All typical values are at Vcc = 5 V, = 25 °C. 


PRELOAD PROCEDURES 


Vcc 




OE 


V|H 

V|L 


/ 


OUTPUTS DISABLED 


\ 



preload procedure for registered outputs 

Step 1 Pin 13 to V|h, Pin 1 to V||_, and Vcc t0 5 volts. 

Step 2 Pin 14 to V||-|H- 

Step 3 Apply an open circuit for a low and V|HH for 3 high at the Q outputs. 

Step 4 Pin14toV||_. 

Step 5 Remove the voltages applied to the outputs. 

Step 6 Pin 13 to V||_. 

Step 7 Check the output states to verify preload. 
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TYPES SN54PLT19L8, SN54PLT19R4, SN54PLT19R6, SN54PLT19R8, 
SN74PLT19L8, SN74PLT19R4, SN74PLT19R6, SN74PLT19R8 
LATCHED-INPUT FIXED-OR ARRAYS 


pin assignments in programming mode (PGM ENABLE, pin 1 or 11, at V|hh) 


PRODUCT TERMS O THRU 31 
(TOP VIEW) 


PGM ENABLE Hi ^24^ V cc 


PIO C 2 
PM Z. 3 
PI2 Z 4 
PI3 Z 5 
PI4 Z 6 
PI5 C 1 
PI6 C8 
PI7 Q 9 
PI8 Z 10 
PI9 Z 11 
GND £ 12 


b: 

22 D P03 

21 3 P02 

20 3 P01 
19 3 POO 
18 3 PAO 
17 3 PA1 

16 3 PA2 

15 3 L/R 
14 3 INLE 
J3p PGM VERIFY 


PRODUCT TERMS 32 THRU 63 
(TOP VIEW) 

PGM VERIFY □ 1 ^24P Vqc 


PIOC 2 
Pll C 3 
PI 2 C * 
PI 3 C 5 
PwE 6 
PIS C 7 
PI 6 C S 
PI 7 C 9 
PI 8 C 19 

PI 9 C 11 
gndC 12 


33 

22 3 L/R 
21 3 PAO 
20 3 PA1 

19 3 PA2 

18 3 P03 
17 3 P02 
16 3 P01 
15 3 POO 
14 3 INLE 
13( 3 PGM ENABLE 


*No programming function. Make no connection. 


TABLE 1-INPUT LINE SELECT TABLE 2—PRODUCT LINE SELECT 


INPUT 

LINE 

NUMBER 

PIN NAME 

PI9 

PI8 

PI7 

PI6 

PI5 

PI4 

PI3 

PI2 

Pll 

PIO 

L/R 

0 

HH 

HH 

HH 

HH 

HH 

HH 

HH 

HH 

HH 

L 

Z 

1 

HH 

HH 

HH 

HH 

HH 

HH 

HH 

HH 

HH 

H 

z 

2 

HH 

HH 

HH 

HH 

HH 

HH 

HH 

HH 

HH 

L 

HH 

3 

HH 

HH 

HH 

HH 

HH 

HH 

HH 

HH 

HH 

H 

HH 

4 

HH 

HH 

HH 

HH 

HH 

HH 

HH 

HH 

L 

HH 

Z 

5 

HH 

HH 

HH 

HH 

HH 

HH 

HH 

HH 

H 

HH 

Z 

6 

HH 

HH 

HH 

HH 

HH 

HH 

HH 

HH 

L 

HH 

HH 

7 

HH 

HH 

HH 

HH 

HH 

HH 

HH 

HH 

H 

HH 

HH 

8 

HH 

HH 

HH 

HH 

HH 

HH 

HH 

L 

HH 

HH 

Z 

9 

HH 

HH 

HH 

HH 

HH 

HH 

HH 

H 

HH 

HH 

Z 

10 

HH 

HH 

HH 

HH 

HH 

HH 

HH 

L 

HH 

HH 

HH 

11 

HH 

HH 

HH 

HH 

HH 

HH 

HH 

H 

HH 

HH 

HH 

12 

HH 

HH 

HH 

HH 

HH 

HH 

L 

HH 

HH 

HH 

Z 

13 

HH 

HH 

HH 

HH 

HH 

HH 

H 

HH 

HH 

HH 

z 

14 

HH 

HH 

HH 

HH 

HH 

HH 

L 

HH 

HH 

HH 

HH 

15 

HH 

HH 

HH 

HH 

HH 

HH 

H 

HH 

HH 

HH 

HH 

16 

HH 

HH 

HH 

HH 

HH 

L 

HH 

HH 

HH 

HH 

Z 

17 

HH 

HH 

HH 

HH 

HH 

H 

HH 

HH 

HH 

HH 

z 

18 

HH 

HH 

HH 

HH 

HH 

L 

HH 

HH 

HH 

HH 

HH 

19 

HH 

HH 

HH 

HH 

HH 

H 

HH 

HH 

HH 

HH 

HH 

20 

HH 

HH 

HH 

HH 

L 

HH 

HH 

HH 

HH 

HH 

Z 

21 

HH 

HH 

HH 

HH 

H 

HH 

HH 

HH 

HH 

HH 

Z 

22 

HH 

HH 

HH 

HH 

L 

HH 

HH 

HH 

HH 

HH 

HH 

23 

HH 

HH 

HH 

HH 

H 

HH 

HH 

HH 

HH 

HH 

HH 

24 

HH 

HH 

HH 

L 

HH 

HH 

HH 

HH 

HH 

HH 

Z 

25 

HH 

HH 

HH 

H 

HH 

HH 

HH 

HH 

HH 

HH 

z 

26 

HH 

HH 

HH 

L 

HH 

HH 

HH 

HH 

HH 

HH 

HH 

27 

HH 

HH 

HH 

H 

HH 

HH 

HH 

HH 

HH 

HH 

HH 

28 

HH 

HH 

L 

HH 

HH 

HH 

HH 

HH 

HH 

HH 

Z 

29 

HH 

HH 

H 

HH 

HH 

HH 

HH 

HH 

HH 

HH 

Z 

30 

HH 

HH 

L 

HH 

HH 

HH 

HH 

HH 

HH 

HH 

HH 

31 

HH 

HH 

H 

HH 

HH 

HH 

HH 

HH 

HH 

HH 

HH 

32 

HH 

L 

HH 

HH 

HH 

HH 

HH 

HH 

HH 

HH 

Z 

33 

HH 

H 

HH 

HH 

HH 

HH 

HH 

HH 

HH 

HH 

Z 

34 

HH 

L 

HH 

HH 

HH 

HH 

HH 

HH 

HH 

HH 

HH 

35 

HH 

H 

HH 

HH 

HH 

HH 

HH 

HH 

HH 

HH 

HH 

36 

L 

HH 

HH 

HH 

HH 

HH 

HH 

HH 

HH 

HH 

Z 

37 

H 

HH 

HH 

HH 

HH 

HH 

HH 

HH 

HH 

HH 

Z 

38 

L 

HH 

HH 

HH 

HH 

HH 

HH 

HH 

HH 

HH 

HH 

39 

H 

HH 

HH 

HH 

HH 

HH 

HH 

HH 

HH 

HH 

HH 


L = V||_, H = V|H. HH = V|hh, Z = high impedance (e g., 10 kO to 5 V) 


PRODUCT 

LINE 

NUMBER 

PIN NAME 

POOPOIP02P03PA2PA1 PAO 

0, 32 

Z 

Z 

z 

HH 

z 

Z 

Z 

1,33 

z 

z 

z 

HH 

z 

Z 

HH 

2,34 

z 

z 

z 

HH 

z 

HH 

Z 

3,35 

z 

z 

z 

HH 

z 

HH 

HH 

4, 36 

z 

z 

z 

HH 

HH 

Z 

Z 

5,37 

z 

z 

z 

HH 

HH 

Z 

HH 

6, 38 

z 

z 

z 

HH 

HH 

HH 

Z 

7,39 

z 

z 

z 

HH 

HH 

HH 

HH 

8, 40 

z 

z 

HH 

z 

z 

Z 

Z 

9,41 

z 

z 

HH 

Z 

z 

Z 

HH 

10,42 

z 

z 

HH 

Z 

z 

HH 

Z 

11,43 

z 

z 

HH 

z 

z 

HH 

HH 

12, 44 

z 

z 

HH 

z 

HH 

Z 

Z 

13,45 

z 

z 

HH 

z 

HH 

Z 

HH 

14, 46 

z 

z 

HH 

z 

HH 

HH 

Z 

15,47 

z 

z 

HH 

z 

HH 

HH 

HH 

16,48 

z 

HH 

Z 

z 

z 

Z 

Z 

17,49 

z 

HH 

Z 

z 

z 

Z 

HH 

18, 50 

z 

HH 

z 

z 

z 

HH 

Z 

19,51 

z 

HH 

z 

z 

z 

HH 

HH 

20,52 

z 

HH 

z 

z 

HH 

Z 

Z 

21,53 

z 

HH 

z 

z 

HH 

Z 

HH 

22, 54 

z 

HH 

z 

z 

HH 

HH 

Z 

23, 55 

z 

HH 

z 

z 

HH 

HH 

HH 

24,56 

HH 

Z 

z 

z 

Z 

Z 

Z 

25,57 

HH 

z 

z 

z 

Z 

Z 

HH 

26,58 

HH 

z 

z 

z 

z 

HH 

Z 

27,59 

HH 

z 

z 

z 

z 

HH 

HH 

28,60 

HH 

z 

z 

z 

HH 

Z 

Z 

29,61 

HH 

z 

z 

z 

HH 

z 

HH 

30, 62 

HH 

z 

z 

z 

HH 

HH 

Z 

31,63 

HH 

z 

z 

z 

HH 

HH 

HH 
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TYPES SN54PLT19L8, SN54PLT19R4, SN54PLT19RB, SN54PLT19R8 
SN74PLT19L8, SN74PLT19R4, SIM74PLT19R6, SN74PLT19R8 
LATCHED-INPUT FIXED-OR ARRAYS 


programming parameters 



MIN NOM MAX 

UNIT 

V|(-j High-level input voltage 

2 5.5 

V 

V|l Low-level input voltage 

0.8 

V 

Vqh High-level output voltage 

5.5 

V 

V|(-||-| Program-pulse input voltage 

11 11.5 12 

V 

l|HH Program-pulse input current 

PO 

50 

mA 

PGM VERIFY, L/R 

25 

PGM ENABLE, PI, PA 

5 

ICHH Program-pulse supply current 

550 

mA 

t w t Program-pulse duration at PO pins 

10 50 

AS 

t w 2 Pulse duration at PGM VERIFY 

100 

ns 

t su Setup time 

100 

ns 

th Hold time 

100 

ns 

tdl Delay time from VqC to 6 V to PGM VERIFYf 

100 

A s 

t(j2 Delay time from PGM VERIFY! to valid output 

200 

ns 

Input voltage at pins 1 and 13 to open verify-protect (security) fuse 

20 21 22 

V 

Input current to open verify-protect (security) fuse 

400 

mA 

Pulse duration to open verify-protect (security) fuse 

20 50 

ms 
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TYPES SN54PLT19L8, SN54PLT19R4, SN54PLT19R6, SN54PLT19R8, 
SN74PLT19L8, SN74PLT19R4, SN74PLT19R6, SN74PLT19R8 
LATCHED-INPUT FIXED-OR ARRAYS 


PGM ENABLE 





V|HH 

V|L 

V|HH 

V|H 

V|L 

V|H 

V|L 

V|HH 

5 V 

OV 

V|HH 

VOH 

VOL 

V|H 

V|L 


© A high level during the verify interval indicates that programming has not been successful. 
© A low level during the verify interval indicates that programming has been successful. 


FIGURE 2 - ARRAY PROGRAMMING WAVEFORMS 



programming procedure for array fuses 

Array fuses are programmed using a linear select method. Each fuse can be opened by selecting the appropriate (one 
of 40) input line and then pulsing the correct (one of 64) product line. The levels for selecting input lines and product 
lines are shown in Tables 1 and 2. 

Step 1 Raise PGM ENABLE to V|HH- 

Step 2 Select an input line by applying appropriate levels to PI and L/R pins. 

Step 3 Begin selection of the output line with appropriate conditions on PA pins (see Table 2). 

Step 4 Pulse INLE to V|HH. 

Step 5 Raise V©c to V|HH- 

Step 6 Blow the fuse by pulsing the appropriate PO pin to V|hh as shown in Table 2 for the product line. 

Step 7 Lower Vcc to 6 volts and pulse PGM VERIFY. The PO pin selected in Step 4 will be less than Vol if the 

fuse is open. 

Step 8 Lower Vcc to 4.5 volts and pulse PGM VERIFY. The PO pin selected in Step 4 will be less than Vql if 

the fuse is open. 

Steps 1 thru 8 may be repeated if the verification does not indicate that the fuse was successfully programmed 
(blown), but no more than 4 times. Verification is possible only with the verify-protect fuse intact. 
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LATCHED-INPUT FIXED-OR ARRAYS 
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FIGURE 3 — ARCHITECTURAL FUSE PROGRAMMING WAVEFORMS 

programming procedure for architectural fuses (see Note 2) 

Step 1 Apply low levels to all I/D pins and 5 volts to the Vqc pin. 

Step 2 Raise Vcc pin to V|HH- 

Step 3 Raise INLE pin to V|HH- 

Step 4 To program a D input pin into an I input pin pulse the selected pin to V|(-|H- 

Step 5 Lower INLE to V||_ and Vqc to 5 volts. 

Step 6 Raise pin 13 and all I/D input pins to V|HH- 

Step 7 Set pin 22 to Z to select pins 2 thru 11 or set pin 22 to V|hh to select pin 23. 

Step 8 Raise INLE to V|(-|H. 

Step 9 To verify that fuse has been blown, pulse selected I pin from V|hh to V|l, then to V|H and back to V|hh 

while clocking pin 1. If output at pin 15 follows the I input the fuse has been blown. 

Step 10 Repeat above steps 1 thru 9 for each D input to be programmed into an I input. 

NOTE 2: Refer to pin assignments in operating mode for programming selected I/D pins from D inputs to I inputs. 
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FIELD PROGRAMMABLE LOGIC 


INTRODUCTION 

Texas Instruments Field-Programmable Logic is the result of combining established Advanced Low-Power Schottky 
technology with the familiar Titanium-Tungsten (TiW) fuse-link technology used in PROMs to produce a family of 
powerful new user-programmed devices. Not everyone isfamiliar as yet with the Field-Programmable Fixed-OR Array 
(FOA), Logic Sequencer (FPLS), and Logic Array (FPLA). The highlights below are presented to start the process of 
familiarization by describing some of the unique advantages available to the designer who can create custom logic on 
demand to meet special requirements. 

• Package count reduction compared to standard catalog SSI and MSI logic. 

• Lower cost due to reduction in substrate or PC area, connectors, overall system size, and assembly labor. 
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• Improved reliability through fewer interconnects (1C bond wires, solder connections, through-holes in PC 
boards, connector contacts) and simplified substrate circuitry. 

• Circuit flexibility that will adapt to custom applications. 

• Shorter design cycle as compared to special-order devices. 

Field-Programmable Logic is intended to integrate functions normally implemented with standard gates, flip-flops, 
and MSI. It can be used to reduce miscellaneous logic package count, or as ''glue" around high-density LSI circuitry 
(i.e., microprocessors and gate arrays). It is positioned as a "gap filler” between standard catalog logic devices and 
large-scale integration. 


r ~ 


n 

CATALOG LOGIC 1 


1 GATE ARRAY/LSI 

1 

1 

FIELD-PROGRAMMABLE LOGIC 

1 

_1_ 


LOW < -DIGITAL LOGIC COMPLEXITY SPECTRUM-► HIGH 


DEFINITIONS AND SYMBOLOGY 

Just as logic symbols simplified schematics, the new terms and symbology presented here will simplify array logic 
diagrams for programmable devices. New terms will be highlighted by italics throughout the text. 
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SYMBOLOGY 

All the products presented are variations of a basic two-array architecture. A typical Field-Programmable Logic device 
may have over 100 gates and in excess of 1000 fuses. Because of this, it is necessary to devise a shorthand symbology 
to simplify logic diagrams. The logic diagrams used in this data book will adhere to the symbology presented below. 

First, viewa conventional two-input AND gate. Inputs are designated as A and B. The output function of the AND gate is 
the product of the inputs (F = A-B). 


A 

INPUT 

B 

FIGURE 1 

Now redraw the same logic element using array symbology (Figure 2). Notice that the AND gate is represented as 
having a single input called a product line. The input terms are shown as lines perpendicular to the product line. The 
output (product term ) is the product of the input terms. 



INPUT TERMS 
A B 

PRODUCT !“ 

UNE I 

FIGURE 2 

In the following figure we will extend the symbology to develop a simple programmable array element. First, notice that 
buffers have been added to the inputs. These buffers make available both true and complement states of any input to 
the product lines. Second, notice that another AND gate has been added. The intersection of the input terms and 
product lines form a 4 X 2 AND array. 




F - A-B 

OUTPUT (PRODUCT TERM) 


INPUT TERMS 




Third, the product terms of the AND gates are summed with an OR gate. The output function is now the sum of products 
of the input lines. 
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To make the structure in Figure 3 useful, provisions must be made to program the AND array. Programming is done by 
means of f usable TiW links. A fuse is located between the input term and the actual input to the AND gate (see Figure 4). 
In our special array symbology, a fuse is visualized to exist at each intersection of the input terms and product lines. 



INPUT TERMS 



OUTPUT 


Now we can express the output function F in terms of the inputs. Notice that fuses f2, f3, f5, and f8 have been blown 
and A and B are still connected to AND gate #1 through fuses f 1 and f4. Likewise, A and B are connected to AND gate 
#2 through fi'.es f6 and f7. The output can now be expressed as F = AB + AB. 

A compact representation of the unprogrammed version of Figure 4 using the rules explained in Section 6 of this data 
book is shown in Figure 5. 


A, B 



FIGURE 5 


Figure 6 will further show how the function F = AB + AB is represented in our array symbology and will present the 
convention used to show the fuse states in a programmed array. This convention simply places an X at the intersection 
of each input term and product line for which an intact fuse is required. Blown fuses will be represented by the absence 
of an X at the appropriate intersection. 
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Unused product lines, where all fuses are left intact, can be noted with an X in the AND symbol. This product term will 
always be inactive (i.e., have no affect on any sum term in which it appears). If all fuses are blown on a product line, the 
output containing this product term will be disabled (i.e., forced high). Exercise care in programming to avoid this 
condition. 



F = AB + AB 
OUTPUT 


FUSE INTACT 


FUSE BLOWN 


NOTE: ALL FUSES BLOWN ON A 

PRODUCT LINE RESULTS IN 
A DISABLED OUTPUT 



NOT USED - INACTIVE 


FIGURE 6 

The symbology is further extended to include the two-array circuit structure, which is the basic Field-Programmable 
Logic architecture. Figure 7 is a two-array logic diagram. In earlier examples, the AND gates were summed in a single 
OR gate. In the two-array structure, the AND gate outputs enter a programmable OR array. The OR array allows any 
product term to be included in the sum term of any output or in all outputs. 


INPUT TERMS 
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All of the Field Programmable Logic circuits described in this data book are variations of the two-array architecture. 
Variations will include output registers, internal feedback, feedback registers, and fixed OR arrays. Figures8,9, and 10 
represent simplified versions of three specific families of Field-Programmable Logic. 

FIELD-PROGRAMMABLE LOGIC ARRAY (FPLA) 

The basic two-array structure developed in the symbology section is more commonly referred to as a Field- 
Programmable Logic Array. A useful addition to this structure would be an output-enable function as shown in the 
generalized FPLA diagram below. 




FIGURE 8 
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FIELD-PROGRAMMABLE LOGIC SEQUENCER (FPLS) 

Field-Programmable Logic Sequencers (FPLSJ are designed to solve state-machine problems of the Mealy type. Based 
on the FPLA structure, they include flip-flop elements in feedback paths between the OR and AND arrays as shown in 
Figure 9. These flip-flop elements can be of the D type or J-K type. Logic levels from the OR array can also be stored in 
flip-flop elements in each output. 


PRODUCT 

LINES 




FIGURE 9 
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FIXED-OR ARRAYS (FOA) 

The Fixed-OR Array is a special case of the FPLS that is capable of solving Mealy-type state-machine problems. The 
FOA does not have a Programmable-OR Array. Product terms are partitioned and allocated to specific outputs. All 
product terms allocated to an output are summed with a single OR gate. Output feedback, as well as registered inputs 
and outputs, are added to the structure to increase logic utility. Figure 10 includes generalized diagrams of various FOA 
structures. 



FIGURE 10 


DESIGNING WITH FIELD-PROGRAMMABLE LOGIC ARRAYS 

The basic logic implementation of Field-Programmable Logic devices is the previously developed AND-OR array. 
Additions to this structure provide unique functional capabilities. This section will review these logic structures. 

INPUTS 

All data inputs are configured to provide both true and complement components to the AND array. These inputs are 
either buffered or registered. Control pins also exist for enable and clock functions. 
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The normal array input is through a buffer with true and complement outputs of the buffer made available to each 
product line through a TiW fuse. 

Some device types in the Field-Programmable Logic family have programmable latched inputs. With the latch fuse 
intact, the input acts as an edge-triggered D-type register or transparent latch depending on device type. The true and 
complement outputs of the input latch are made available to each product line through a latch fuse. With the latch fuse 
blown, the input latch is converted into a normal buffered input (see Figure 11). 


REGISTER FUSE INTACT 


p0C2 

-1C2 

2D 


MO [INTACTtl 
Ml [BLOWNt] 
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L 
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Qq = THE STATE OF Q BEFORE CLOCK t 


d high transition of the clock. If the fuse is blown, the register becomes permanently transparent and is equivalentto a 
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CONTROL PINS 

Clock and latch-enable pins allow external control of input and output latches. Output enable controls the operation of 

the registered three-state outputs. 

OUTPUTS 

Various output configurations provide a design flexibility not previously available to the designer using catalog logic. 

• PROGRAMMABLE I/O - The combinational output of the FOA incorporates 3-state drivers if the enable function 
is logically controlled by the AND array (see Figure 12). This allows the output to be programmed as an input, an 
output, or logic-controlled I/O. 

• 3-STATEOUTPUTS-TheFPLAandFPLShaveoutputenablepinsavailablefor3-state control, and the registered 
outputs of the FOA are controlled by a common output enable. Three-state control of the combinational outputs 
of the FOA is accomplished through programming as described earlier. 

PROGRAMMABLE 3-STATE OPERATION 
ALL FUSES BLOWN . . . NORMAL OUTPUT 
ALL FUSES INTACT.. . OUTPUT IN HIGH-Z STATE 
FUSES SELECTED . . . PROGRAMMED I/O 


INPUT 



FIGURE 12 



• REGISTERED OUTPUTS - The FPLS and some FOA’s have latches on their outputs. The FPLS has a transparent 
latch on each of its 6 outputs. The output function levels are stored by a common asynchronous latch enable pin 
LE. 


TRANSPARENT LATCH 
FUNCTION TABLE 


LE 

D 
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L 
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L 

L 

H 

H 

H 

X 



Qq = THE LEVEL OF Q BEFORE LE I 
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The output (D) latch on the FOA stores output levels with a low-to-high transition of the clock. This structure also 
provides feedback of Q through a true and complement buffer to the Programmable AND array. 

O OPEN-COLLECTOR OUTPUTS - Some devices have open-collector outputs available. These outputs may be 
wire-ANDed(active-high)or wire-ORed(active-low). This feature requires no external logic, which would add to 
the component count and propagation delay. 

O POLARITY SELECT - Circuitry provides a polarity select fuse for each FPLA output. The function of these fuses is 
shown in Figure 1 3. 



FIGURE 13 


FEEDBACK PATHS 

The Q feedback of the output register of the FOA (see Figure 14), provides the basis for implementing sequential 
functions. The FPLS (Figure 15), is designed to solve state-machine problems of the Mealy type. It contains four J-K 
flip-flops completely buried in the feedback path between the OR and AND arrays. 


CLOCK 


INPUT 



FIGURE 14 
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LOGIC BLOCK EQUIVALENCE 

Now that the individual circuit functions have been discussed, we will review the implementation of each of the basic 
logic functions (AND, OR, NAND, NOR, and exclusive OR), Figure 16 presents a comparison of basic logic function, the 
logical equivalent, and the implementing logic diagram for a nonregistered output. 

BASIC LOGIC LOGICAL IMPLEMENTING LOGIC DIAGRAMS 

FUNCTION DESIREDf EQUIVALENT 



EXCLUSIVE 





t ASSUMES POSITIVE LOGIC 



FIGURE 16. COMPARISON OF BASIC LOGIC FUNCTIONS 


REFERENCE INFORMATION 

Comprehensive comparisons of Low-Power Schottky (LS), Advanced Schottky (AS), and Advanced Low-Power 
Schottky (ALS), as well as details for circuit design, are presented in our Application Report Number B215, "Series 
54ALS/74ALS Schottky TTL.” Application Report B215, used in conjunction with the data sheets for the specific 
device, will allow confident designing with Field-Programmable Logic. 
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PROGRAMMING FIELD-PROGRAMMABLE LOGIC 

Each device data sheet includes a programming procedure that def ines the conditions for programming. Programmers 
are commercially available for most devices with equipment for future devices in development. Listed below are the 
manufacturers of programming equipment. 

• Cybernetic PGM Systems 

• Data I/O 

• Kentron 

• Pro-Log 

• Stag Systems 

• Structured Design 

• Curtis Electro Devices 
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Device design has been coordinated with Data I/O and their Model 19 has been used throughout design and 
characterization. Therefore, the Model 19 with appropriate programming pack and socket adapter is presently the only 
certified programmer. 

Programming FPLAs and FPLSs is largely manual. Computer-controlled programming capability currently exists for 
20-pin Fixed-OR Arrays. Control is by means of Fortran IV computer software, which is included later in this data book. 
Software for 24-pin Fixed-OR Arrays is under development and will be included in later application notes. 

PREPARATION AND PROGRAMMING 

Regardless of the type of equipment to be used for actually prog ramming devices (blowing fuses), the basic design and 
programming requirements are the same. Figure 17 presents a simplified flow chart of programming options. 

Since the Fixed-OR Array affords the widest variety of parts and output options, it will be used for both the manual and 
computer-aided examples. First, we will describe the circuit selected for the example, then discuss the specific steps 
required prior to programming the parts. 

MANUAL PROGRAMMING COMPUTER AIDED PROGRAMMING 



PROGRAMMED 

PART 


FIGURE 17. SIMPLIFIED FLOW CHART OF PROGRAMMING OPTIONS 
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PROGRAMMED EXAMPLE 

Figure 18 is a partial schematic of the decoding portion of a commercially used video controller as implemented with 
standard catalog SSI logic. Circuit analysis reveals that this circuit is primarily a waveform generator designed to 
decode the state of the 5-bit counter. The edge-triggered latches are clocked and cleared with respect to the clock (CK) 
input. Figure 19 is the timing diagram generated to establish the individual waveforms. The labeling defined in the 
legend of Figure 18 will help understand the partitioning used to implement this circuit using Fixed-OR-Arrays. Most of 
the original circuit can be implemented by a direct function for function conversion, however, some rearrangement is 
required to take full advantage of the flexibility of the Fixed-OR-Arrays. Since the FOA has a common clock and no 
clear, I must be developed as shown in Figure 20. 
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By partitioning the circuit as shown in Figure 18, a pin assignment can be made and the most suited Fixed-OR Array 
selected. In this example, the 'PL16R6 and 'PL16L8 have been selected. The logic diagram for the equivalent circuit as 
implemented using the selected devices are shown in Figure 20 and Figure 21 respectively. Figure 22 presents the 
detailed schematic of the counter. The counter implementation is a part of the 'PL16R6 represented in Figure 20. 
Figure 21 is included only to complete the conversion example (programming is not shown). The combination of (1) 
feedback buffers as inputs with true and complement, (2) input true and complement, (3) common clock for D latches 
and the selectable use of each input allows the entire circuit shown in Figure 18 (excluding the one device circled) to be 
replaced by two array-logic devices. This results in a part count reduction of 17 to 2 (88%) and an interconnect 
reduction of 83% plus the reduction in printed circuit board complexity and area. 
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FIGURE 22. FIXED-OR ARRAY 5-BIT COUNTER IMPLEMENTATION 
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MANUAL PROGRAMMING EXAMPLE 

Now that logic equations have been generated in Figure 20 and Figure 21 as a result of the analysis and restructuring of 
the circuit implementation, we are ready to prepare for programming the devices as follows: 

1. Take a copy of the logic diagram for the selected device (see Figure 23). 

2. Label each output. 

3. Assign names to each input. In Figure 20 the inputs are circled and the outputs enclosed by a square. 

4. Mark the location of each fuse required to implement the equations. Note that all inputs to the array for outputs 1 
through 16 are from the feedback buffers. Example: 2 on pin 17 is fed back to input lines 10 and 11. 

To implement the equation 2 = Q1 *Q2 + Q1*Q2, place an X at the intersection of 

INPUT LINE PRODUCT LINE 

7(Q1_) 16 

10(02) 16 

6(Q1) 17 

11(Q2) 17 

NOTE: The inputs DIS and PAY are not on the original schematic. They have been used here to demonstrate (1) the 
simplicity of programming for three-state control, (2) the IF statement for the computer-aided program, and (3) the 
device versatility. 

5. The preparation for programming the device is now complete except for formatting the fuse locations to comply 
with the input requirement of a particular programmer. Since equipment manufacturers have not yet 
standardized on address and data input formats, refer to the programming instructions for your particular 
programmer. 

COMPUTER-AIDED PROGRAMMING EXAMPLE 

Programmers are available with interface packages that will allow the simplification of inputting data. Options vary 
from the ability to output from paper tape to direct terminal or computer control. Many data formats are also available 
for the remote controlled programmers. Examples of acceptable formats include HEX, BHLF, and BPNP. 

The equations, part number, and pin assignment shown in Figure 20 (same used in manual programming example) are 
the only requirements for the computer program to generate the fuse pattern for our example as shown in Figure 26. 
However, a specification such as shown in Figure 25 is recommended not only to assist in inputting data but as a 
documentation tool to identify and describe the unique part created by programming. Examples of HEX and BLHF 
output formats are also included in Figure 26. Source code is provided after this example. 

NOTE: Since the programming results cannot be verified after the security fuses are blown, a separate test fixture is 
required to blow these two fuses (see the data sheet for instructions). 
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FIGURE 23. 'PL16R6 LOGIC DIAGRAM 
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COMPUTER-AIDED PROGRAMMING FOR 20-PIN FIXED-OR ARRAYS 


The source program (requires a Fortran IV compiler) beginning on this page will produce an object program for translating 
specifications and Boolean equations into a hard-copy fuse map. The output is formatted for direct input to PROM 
programmers. A specification sheet completed according to the instructions below is given in the example. 

• Device part number — 7 characters of which the last 4 must correspond to the part being 
programmed. Part number must be in column one of line one. 

• Pin assignment — each of the 20 pins must be assigned a symbolic name. Each pin name must be 
separated by one or more spaces starting on line 5. 

• Logic equations — the logic equations start on the first line following the pin assignments. 

Recognized operators: 

= Equality 
/ Complement 
* Product (AND) 

+ Sum (OR) 

() Logic statement within parenthesis that must be true to enable output 
:= May be used in place of "equality" (=) to indicate 
"replaced by after clock" 

Equation formats (blanks in the equation will be ignored). 

01 =11 * 12 + 13 combinational logic 

02 := 12 + 13 * 14 registered logic 

If (14 * 02) 03 = 15 */l3 + |7 three-state control 

**************************************************************************************************** 

COMPUTER-AIDED PROGRAM SPECIFICATIONS AND OUTPUTS FOR DECODE #1 

(SEE FIGURE 20) 

SPECIFICATION SHEET 

PL16R6 TIDESGNGP 

PAT 0001 APL GP 04/14/82 

DECODE #1 

CK CKX DIS PAY DA LC VT DC X3 GND /OE NC /I / 16 /8 /4 /2 /I 1C VCC 
IC= /VTVCKX‘1 */2*4V8 # 16+ 

/VT*CKX*/1 *2*4*/8*/16+ 

/VT‘CKXV1V2*/4V8*/16+ 

/X3*DC + X3 + /I 
/I = /I 

/2 = 1*/2 + / 1*2 

/4 = 1‘2*/4 + /1*4 + /2*4 

/8 = 1 *2*4*/8 +/1 *8 + /2*8 + /4*8 

/16 = i *2*4*8*/16 + /1*16 + /2*16 + /4*16 + /8*16 

/l= i *2*4*8*/16*DA*LC*/VT + /VT*I 

IF(DIS*PAY)NC = /VTVCKXM V2*4V8*/16+ Conditional Statement ■ three state 

/VT*CKX*/1 *2*4*/8*/16+ 

/VT*CKXV1 V2 */4*/8 VI6+ 

/X3*DC + 1C 

DESCRIPTION: 5 BIT COUNTER W/DECODE 
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#***#*##*##**##*##****#*##*##*###*###*#***#*****###********#*##**###**#*#*##******#***##*##******### 

X-PLOT 

DECODE #1 XXXXXX If the programmed part number is input as a part of 

the title, it will appear here. 

LEGEND: X = Fuse not blown - - Fuse blown 

11 1111 1111 2222 2222 2233 

0123 4567 8901 2345 6789 0123 4567 8901 

0. 

1 -X.X --X- ---X --X- -X-X ./VT*/CKX*1 */2*4*/8*16 

2 X.X- ---X ---X --X- -XX./VT*CKX*/1 *2*4*/8*/16 

3 X.X- --X- --X- --X- -XX./VT*CKX # /1 V2V4V8V16 

4 . X--- -X-- /X3*DC 

5 . X--- X3 

6 .X./I 

7 XXXX XXXX XXXX XXXX XXXX XXXX XXXX XXXX 


8 .X./I 

9 XXXX XXXX XXXX XXXX XXXX XXXX XXXX XXXX 

10 XXXX XXXX XXXX XXXX XXXX XXXX XXXX XXXX 

11 XXXX XXXX XXXX XXXX XXXX XXXX XXXX XXXX 

12 XXXX XXXX XXXX XXXX XXXX XXXX XXXX XXXX 

13 XXXX XXXX XXXX XXXX XXXX XXXX XXXX XXXX 

14 XXXX XXXX XXXX XXXX XXXX XXXX XXXX XXXX 

15 XXXX XXXX XXXX XXXX XXXX XXXX XXXX XXXX 


16 .X --X.1 */2 

17 .X- ---X ./I *2 

18 XXXX XXXX XXXX XXXX XXXX XXXX XXXX XXXX 

19 XXXX XXXX XXXX XXXX XXXX XXXX XXXX XXXX 

20 XXXX XXXX XXXX XXXX XXXX XXXX XXXX XXXX 

21 XXXX XXXX XXXX XXXX XXXX XXXX XXXX XXXX 

22 XXXX XXXX XXXX XXXX XXXX XXXX XXXX XXXX 

23 XXXX XXXX XXXX XXXX XXXX XXXX XXXX XXXX 


25 .X.X./I *4 

26 .X- ---X ./2M 

27 XXXX XXXX XXXX XXXX XXXX XXXX XXXX XXXX 

28 XXXX XXXX XXXX XXXX XXXX XXXX XXXX XXXX 

29 XXXX XXXX XXXX XXXX XXXX XXXX XXXX XXXX 

30 XXXX XXXX XXXX XXXX XXXX XXXX XXXX XXXX 

31 XXXX XXXX XXXX XXXX XXXX XXXX XXXX XXXX 
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32 ---- 

- - -X 

- - -X 

- - -X 

- -X- 

.... 

.... 

.... 

1«2*4*/8 

33 ---- 

. -x- 

.... 

— 

- - -X 

— 

— 

.... 

/I *8 

34 ---- 

.... 

. -X- 

.... 

.. .X 

.... 

.... 

.... 

/2*8 

35 ---- 

.... 

.... 

. -X- 

.. .X 

.... 

.... 

.... 

/4*8 

36 XXXX 

XXXX 

XXXX 

XXXX 

XXXX 

XXXX 

XXXX 

XXXX 


37 XXXX 

XXXX 

XXXX 

XXXX 

XXXX 

XXXX 

XXXX 

XXXX 


38 XXXX 

XXXX 

XXXX 

XXXX 

XXXX 

XXXX 

XXXX 

XXXX 


39 XXXX 

XXXX 

XXXX 

XXXX 

XXXX 

XXXX 

XXXX 

XXXX 


40 ---- 

...x 

.. -X 

---X 

...x 

- -X- 

.... 

.... 

1*2*4*8*/16 

41 ---- 

- -X- 

.... 

.... 

.... 

---X 

.... 

.... 

/I *16 

42 ---- 

.... 

- -X- 

.... 

.... 

---X 

.... 

.... 

/2*16 

43 ---- 

.... 

.... 

- -X- 

.... 

- - -X 

.... 

.... 

/4*16 

44 .... 

.... 

.... 

.... 

--X- 

- - -X 

.... 

.... 

/8*16 

45 XXXX 

XXXX 

XXXX 

XXXX 

XXXX 

XXXX 

XXXX 

XXXX 


46 XXXX 

XXXX 

XXXX 

XXXX 

XXXX 

XXXX 

XXXX 

XXXX 


47 XXXX 

XXXX 

XXXX 

XXXX 

XXXX 

XXXX 

XXXX 

XXXX 


48 ---- 

- - -X 

- - -X 

X- -X 

X- -X 

-XX- 

.... 

.... 

1 *2*4*8 */16*DA*LC*/VT 

49 ---- 

.... 

.... 

.... 

.... 

-X- - 

- - -X 

.... 

/VT*I 

50 XXXX 

XXXX 

XXXX 

XXXX 

XXXX 

XXXX 

XXXX 

XXXX 


51 XXXX 

XXXX 

XXXX 

XXXX 

XXXX 

XXXX 

XXXX 

XXXX 


52 XXXX 

XXXX 

XXXX 

XXXX 

XXXX 

XXXX 

XXXX 

XXXX 


53 XXXX 

XXXX 

XXXX 

XXXX 

XXXX 

XXXX 

XXXX 

XXXX 


54 XXXX 

XXXX 

XXXX 

XXXX 

XXXX 

XXXX 

XXXX 

XXXX 


55 XXXX 

XXXX 

XXXX 

XXXX 

XXXX 

XXXX 

XXXX 

XXXX 


56 ---- 

X--. 

X- - - 

... - 

.... 

.... 

.... 

.... 

DIS’PAY 

57 -X-- 

-.-X 

- -X- 

- - -X 

--X- 

-XX- 

.... 

.... 

/VT*/CKX*1 */2*4*/8*/16 

58 X--- 

. -X- 

.. -X 

.. -X 

- -X- 

-XX- 

.... 

.... 

/VT*CKX*/1 *2*4*/8*/16 

59 X--- 

. -X- 

. -X- 

. -X- 

. -X- 

-XX- 

.... 

.... 

/VT*CKX*/1 */2*/4*/8*/16 

60 ---- 

.... 

.... 

.... 

.... 

.... 

x- - - 

-X - - 

/X3*DC 

61 --X- 

.... 

.... 

.... 

.... 

.... 

.... 

.... 

1C 

62 XXXX 

XXXX 

XXXX 

XXXX 

XXXX 

XXXX 

XXXX 

XXXX 


63 XXXX 

XXXX 

XXXX 

XXXX 

XXXX 

XXXX 

XXXX 

XXXX 
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EXAMPLE OF HEX FORMAT 
DECODE #1 


F 

F 

F 

F 

F 

F 

D 

3 

F 

F 

B 

7 

F 

F 

7 

F 

F 

F 

F 

F 

F 

F 

F 

F 

F 

F 

F 

F 

F 

F 

F 

F 

D 

C 

D 

D 

D 

D 

1 

C 

D 

D 

C 

9 

D 

D 

D 

4 

D 

D 

C 

D 

D 

C 

D 

C 

D 

D 

D 

D 

D 

D 

D 

D 

8 

9 

9 

9 

9 

9 

8 

9 

9 

9 

1 

8 

9 

9 

9 

0 

9 

9 

8 

9 

9 

8 

8 

9 

9 

9 

9 

9 

9 

9 

9 

9 

0 

1 

1 

1 

1 

1 

0 

1 

1 

1 

0 

1 

1 

1 

0 

1 

1 

1 

0 

1 

1 

0 

0 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

0 

1 

1 

1 

1 

0 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

0 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

0 

1 

1 

1 

1 

1 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

F 

F 

F 

F 

7 

F 

F 

8 

7 

F 

F 

8 

B 

F 

F 

8 

B 

F 

E 

9 

F 

B 

9 

F 

F 

F 

F 

F 

F 

F 

F 

F 

F 

7 

F 

F 

F 

F 

C 

7 

F 

F 

7 

F 

F 

F 

F 

7 

F 

F 

7 

E 

F 

3 

7 

D 

F 

F 

F 

B 

F 

F 

F 

F 

3 

B 

B 

B 

B 

B 

3 

B 

B 

B 

8 

3 

B 

B 

B 

3 

B 

B 

3 

A 

B 

3 

3 

9 

B 

B 

B 

B 

B 

B 

B 

B 

3 

B 

B 

B 

B 

B 

3 

B 

B 

B 

3 

B 

B 

B 

0 

B 

B 

3 

B 

A 

B 

3 

3 

9 

B 

B 

B 

B 

B 

B 

B 

B 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

8 

A 

A 

A 

A 

8 

2 

A 

A 

A 

A 

2 

A 

A 

8 

0 

8 

8 

8 

8 

8 

8 

8 

8 

8 

8 

8 

8 

8 

8 

8 

8 

8 

8 

8 

8 

8 

8 

8 

8 

8 

8 

8 

8 

8 

8 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 


EXAMPLE OF BHLF FORMAT 
DECODE #1 
Legend: 

B = Begin data field 
H = High logic level 
L= Low logic level 
F = End data field 

BHHHHFBHHHHFBHHHHFBHHHHFBHHHHFBHHHHFBHHLHFBLLHHF 

BHHHHFBHHHHFBHLHHFBLHHHFBHHHHFBHHHHFBLHHHFBHHHHF 

BHHHHFBHHHHFBHHHHFBHHHHFBHHHHFBHHHHFBHHHHFBHHHHF 

BHHHHFBHHHHFBHHHHFBHHHHFBHHHHFBHHHHFBHHHHFBHHHHF 

BHHLHFBHHLLFBHHLHFBHHLHFBHHLHFBHHLHFBLLLHFBHHLLF 

BHHLHFBHHLHFBHHLLFBHLLHFBHHLHFBHHLHFBHHLHFBLHLLF 

BHHLHFBHHLHFBHHLLFBHHLHFBHHLHFBHHLLFBHHLHFBHHLLF 

BHHLHFBHHLHFBHHLHFBHHLHFBHHLHFBHHLHFBHHLHFBHHLHF 

BHLLLFBHLLHFBHLLHFBHLLHFBHLLHFBHLLHFBHLLLFBHLLHF 

BHLLHFBHLLHFBLLLHFBHLLLFBHLLHFBHLLHFBHLLHFBLLLLF 

BHLLHFBHLLHFBHLLLFBHLLHFBHLLHFBHLLLFBHLLLFBHLLHF 

BHLLHFBHLLHFBHLLHFBHLLHFBHLLHFBHLLHFBHLLHFBHLLHF 

BLLLLFBLLLHFBLLLHFBLLLHFBLLLHFBLLLHFBLLLLFBLLLHF 

BLLLHFBLLLHFBLLLLFBLLLHFBLLLHFBLLLHFBLLLLFBLLLHF 

BLLLHFBLLLHFBLLLLFBLLLHFBLLLHFBLLLLFBLLLLFBLLLHF 

BLLLHFBLLLHFBLLLHFBLLLHFBLLLHFBLLLHFBLLLHFBLLLHF 

BLLLHFBLLLHFBLLLHFBLLLHFBLLLHFBLLLHFBLLLHFBLLLHF 

BLLLHFBLLLHFBLLLHFBLLLHFBLLLHFBLLLHFBLLLHFBLLLHF 

BLLLHFBLLLHFBLLLHFBLLLHFBLLLHFBLLLHFBLLLHFBLLLHF 

BLLLLFBLLLHFBLLLHFBLLLHFBLLLHFBLLLLFBLLLHFBLLLHF 

BLLLHFBLLLHFBLLLHFBLLLHFBLLLHFBLLLHFBLLLHFBLLLHF 
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BLLLHFBLLLHFBLLLHFBLLLHFBLLLHFBLLLHFBLLLHFBLLLHF 

BLLLHFBLLLHFBLLLHFBLLLHFBLLLHFBLLLHFBLLLHFBLLLHF 

BLLLHFBLLLHFBLLLHFBLLLHFBLLLLFBLLLHFBLLLHFBLLLHF 

BLLLHFBLLLHFBLLLHFBLLLHFBLLLHFBLLLHFBLLLHFBLLLHF 

BLLLHFBLLLHFBLLLHFBLLLHFBLLLHFBLLLHFBLLLHFBLLLHF 

BLLLHFBLLLHFBLLLHFBLLLHFBLLLHFBLLLHFBLLLHFBLLLHF 

BLLLHFBLLLHFBLLLLFBLLLHFBLLLHFBLLLHFBLLLHFBLLLHF 

BLLLLFBLLLLFBLLLLFBLLLLFBLLLLFBLLLLFBLLLLFBLLLLF 

BLLLLFBLLLLFBLLLLFBLLLLFBLLLLFBLLLLFBLLLLFBLLLLF 

BLLLLFBLLLLFBLLLLFBLLLLFBLLLLFBLLLLFBLLLLFBLLLLF 

BLLLLFBLLLLFBLLLLFBLLLLFBLLLLFBLLLLFBLLLLFBLLLLF 

BHHHHFBHHHHFBHHHHFBHHHHFBLHHHFBHHHHFBHHHHFBHLLLF 

BLHHHFBHHHHFBHHHHFBHLLLFBHLHHFBHHHHFBHHHHFBHLLLF 

BHLHHFBHHHHFBHHHLFBHLLHFBHHHHFBHLHHFBHLLHFBHHHHF 

BHHHHFBHHHHFBHHHHFBHHHHFBHHHHFBHHHHFBHHHHFBHHHHF 

BHHHHFBLHHHFBHHHHFBHHHHFBHHHHFBHHHHFBHHLLFBLHHHF 

BHHHHFBHHHHFBLHHHFBHHHHFBHHHHFBHHHHFBHHHHFBLHHHF 

BHHHHFBHHHHFBLHHHFBHHHLFBHHHHFBLLHHFBLHHHFBHHLHF 

BHHHHFBHHHHFBHHHHFBHLHHFBHHHHFBHHHHFBHHHHFBHHHHF 

BLLHHF8HLHHFBHLHHFBHLHHFBHLHHFBHLHHFBLLHHFBHLHHF 

BHLHHFBHLHHFBHLLLFBLLHHFBHLHHFBHLHHFBHLHHFBLLHHF 

BHLHHFBHLHHFBLLHHFBHLHLFBHLHHFBLLHHFBLLHHFBHLLHF 

BHLHHFBHLHHFBHLHHFBHLHHFBHLHHFBHLHHFBHLHHFBHLHHF 

BLLHHFBHLHHFBHLHHFBHLHHFBHLHHFBHLHHFBLLHHFBHLHHF 

BHLHHFBHLHHFBLLHHFBHLHHFBHLHHFBHLHHFBLLLLFBHLHHF 

BHLHHFBHLHHFBLLHHFBHLHLFBHLHHFBHLHHFBLLHHFBHLLHF 

BHLHHFBHLHHFBHLHHFBHLHHFBHLHHFBHLHHFBHLHHFBHLHHF 

BHLHLFBHLHLFBHLHLFBHLHLFBHLHLFBHLHLFBHLHLFBHLHLF 

BHLHLFBHLHLFBHLHLFBHLHLFBHLHLFBHLHLFBHLHLFBHLHLF 

BHLHLFBHLHLFBHLLLFBHLHLFBHLHLFBHLHLFBHLHLFBHLLLF 

BLLHLFBHLHLFBHLHLFBHLHLFBHLHLFBLLHLFBHLHLFBHLHLF 

BHLLLFBHLLLFBLLLLFBHLLLFBHLLLFBHLLLFBHLLLFBHLLLF 

BHLLLFBHLLLFBHLLLFBHLLLFBHLLLFBHLLLFBHLLLFBHLLLF 

BHLLLFBHLLLFBHLLLFBHLLLFBHLLLFBHLLLFBHLLLFBHLLLF 

BHLLLFBHLLLFBHLLLFBHLLLFBHLLLFBHLLLFBHLLLFBHLLLF 

BLLLLFBLLLLFBLLLLFBLLLLFBLLLLFBLLLLFBLLLLFBLLLLF 

BLLLLFBLLLLFBLLLLFBLLLLFBLLLLFBLLLLFBLLLLFBLLLLF 

BLLLLFBLLLLFBLLLLFBLLLLFBLLLLFBLLLLFBLLLLFBLLLLF 

BLLLLFBLLLLFBLLLLFBLLLLFBLLLLFBLLLLFBLLLLFBLLLLF 

BLLLLFBLLLLFBLLLLFBLLLLFBLLLLFBLLLLFBLLLLFBLLLLF 

BLLLLFBLLLLFBLLLLFBLLLLFBLLLLFBLLLLFBLLLLFBLLLLF 

BLLLLFBLLLLFBLLLLFBLLLLFBLLLLFBLLLLFBLLLLFBLLLLF 

BLLLLFBLLLLFBLLLLFBLLLLFBLLLLFBLLLLFBLLLLFBLLLLF 
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********************************************************************************************************** 



C MAIN PROGRAM 
C 

COMMON LBLANK,LLEFT,L4ND,LOR,LSLASH,LEQUAL,LRIGHT 
LOGICAL LBLANK,LLEFT,L4ND,LOR,LSLASH,LEQUAL,LRIGHT,LFIRST,LFIX 
LOGICAL LFUSES(32,64),LPHASE(20),LBUF(20),LMATCH 
INTEGER TITLE(80),ILINE(80),ICOLUMN,ISYM(8,20),IBUF(8,20),C,H,R,P, 

C S,M,Q,IBLOW 

DATA LFUSES/2048*.FALSE./,ICOLUM/0/,L/'L'/,H/'H'/,N/'N'/,P/'P'/, 
C C/'C'/,R/'R'/,M/'M'/,Q/'Q'/,IBLOW/0/,S/'S'/ 

C 

READ(1,10) INOAI,IOT,INOO,TITLE,ILINE 
10 F0RMAT(3X,I2,A1,11 ,//,80A1 ,//,80A1) 

CALL INITLZ(INOAI,IOT,INOO,ITYPE,LFUSES,ILINE,ICOLUM) 

DO 20 J=1,20 

20 CALL GETSYM(LPHASE,ISYM,J,ILINE,ICOLUM,LFIX) 

IF(.NOT.(LEQUAL.OR.LLEFT.OR,LAND.OR.LOR.OR.LRIGHT)) GO TO 25 
WRITE(7,23) 

23 FORMATf' PIN LIST ERRORLESS THAN 20 SYMBOLS') 

25 CALL GETSYM(LBUF,IBUF,1,ILINE,IC0LUM,LFIX) 

28 IF(.NOT.LEQUAL) GO TO 25 

CALL MATCH(IMATCH,IBUF,ISYM) 

IF( (IMATCH.LT. 12) .OR. (IMATCH.GT.19)) GOTO 100 
I88PR0=(19-IMATCH)*8 + 1 
IF( IOT.EQ.C ) I88PR0=25 
ICOLUM=0 

30 CALL INCR(ILINE,ICOLUM,LFIX) 

IF( .NOT. ( LEQUAL.OR.LLEFT )) GO TO 30 

IF(.NOT.LLEFT) CALL SLIP(LFUSES,I88PRO,INOAI,IOT,INOO,IBLOW) 
DO 70 I8PR0—1,16 
IPROD = I88PRO + I8PR0 - 1 
LFIRST=.TRUE. 

50 CALL GETSYM(LBUF,IBUF,1 ,ILINE,ICOLUM,LFIX) 

IF(LFIX) GO TO 59 

CALL MATCH{IMATCH,IBUF,ISYM) 

IF(IMATCH.EQ.O) GO TO 100 
IF(IMATCH.EQ.99) GO TO 64 
IF(.NOT.LFIRST) GO TO 58 
LFIRST—.FALSE. 

DO 56 1=1,32 

IBLOW = IBLOW + 1 

56 LFUSES(l,IPROD)=.TRUE. 

58 IBUBL=0 

IF((( LPHASE(IMATCH)).AND.(.N0T.LBUF(1 ))).0R. 

C ((.NOT.LPHASE(IMATCH)).AND.( LBUF{1))) IBUBL=1 
IINPUT=IXLATE(IMATCH,ITYPE)+IBUBL 
IF(IINPUT.LE.O) GO TO 60 
IBLOW = IBLOW - 1 
LFUSES(IINPUT,IPROD)=. FALSE. 

CALL PLOT(LBUF,IBUF,LFUSES,IPROD,TITLE,.FALSE.,ITYPE) 

GO TO 60 
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59 CALL FIXSYM(LBUF,IBUF,ILINE,ICOLUM,LFIRST,LFUSES,IPROD, 

C LFIX) 

60 IF(LAND) GO TO 50 

64 IF( .NOT.LRIGHT ) GO TO 68 

66 CALL INCR(ILINE,ICOLUM,LFIX) 

IF( .NOT.LEQUAL ) GO TO 66 
68 IF(.NOT. (LOR.OR.LEQUAL)) GO TO 74 

70 CONTINUE 

74 CALL GETSYM(LBUF,IBUF,1 ,ILINE,ICOLUM,LFIX) 

IF(LLEFT.OR.LEQUAL) GO TO 28 

100 IF((IBUF(1,1 ).EQ.C).AND.(IBUF{2,1 ).EQ.R).AND.(IBUF(4,1 ).EQ.P) 

C .AND,(IBUF(8,1).EQ.N))G0T0 102 

WRITE(7,101) (IBUF(I,1 ),l=1,8),ILINE 

101 FORMAT!' ERROR SYMBOL = ',8A1 ,/,80A1,/) 

102 IF(ITYPE.LE.4) CALL TWEEK(ITYPE,IOT,LFUSES) 

WRITE(7,104) I BLOW 

104 FORMAT!' NUMBER OF FUSES BLOWN = ',14) 

WRITE(8,106) 

106 FORMAT!' OPERATION CODES:', 

C 'P=PLOT H=HEX S=SHORT L=BHLF N=BPNF M=MAP Q=QUIT') 

108 WRITE(8,110) 

110 FORMAT!' ENTER OPERATION CODE') 

READ(5,120) IOP 
120 FORMAT(IAI) 

CALL I0DC2 

IF(IOP.EQ.P) CALL PLOT(LBUF,IBUF,LFUSES,IPROD,TITLE,.TRUE.,ITYPE) 

IF(IOP.EQ.H) CALL HEX(LFUSES,H) 

IF(IOP.EQ.S) CALL HEX(LFUSES,S) 

IF(IOP.EQ.L) CALL BHLF(LFUSES,H,L) 

IF(IOP.EQ.N) CALL BHLF(LFUSES,P,N) 

CALL IODC4 
IF(IOP.NE.Q) GO TO 108 
STOP 
END 
C 

Q ****************************-X********************************************************************** 

SUBROUTINE INITLZ(INOAI,IOT,INOO,ITYPE,LFUSES,ILlNE,ICOLUM,LFIX) 

INTEGER L,R,X,A 
LOGICAL LFIX 

DATA L/'L'/,R/'R'/,X/’X'/,A/'A'/ 

IF( INOAI .LT. 16 ) ITYPE = (INOAI/2) - 4 

IF( (INOAI .EQ. 16) ) ITYPE =4 

IF ((INOAI .EQ. 16) .AND. (INOO .EQ. 8)) ITYPE = 5 

IF( (IOT .EQ. R) .OR. (IOT .EQ. A) .OR. (IOT .EQ. X)) ITYPE = 6 

CALL INCR(ILINE,ICOLUM,LFIX) 

RETURN 
’ END 
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SUBROUTINE GETSYM(LPHASE,ISYM,J,ILINE,ICOLUM,LFIX) 

COMMON LBLANK,LLEFT,LAND,LOR,LSLASH,LEQUAL,LRIGHT 

LOGICAL LBLANK,LLEFT,LAND,LOR,LSLASH,LEQUAL,LRIGHT,LPHASE(20),LFIX 

INTEGER ILINE(80),ISYM(8,20),IBLANK 

DATA IBLANK/' V 

LFIX=.FALSE. 

IF( .NOT.(LLEFT.OR.LAND.OR.LOR.OR.LEQUAL.OR.LRIGHT)) GO TO 10 
CALL INCR(ILINE,ICOLUM,LFIX) 

IF(LLEFT) GO TO 60 
10 LPHASE(J)=( .NOT. LSLASH ) 

IF(LPHASE(J)) GO TO 15 
CALL INCR(ILINE,ICOLUM,LFIX) 

15 DO 20 1=1,8 
20 ISYM(I,J)=IBLANK 

25 00 301=1,7 
30 ISYM(I,J)=ISYM(I+1,J) 

ISYM(8,J)=ILINE{IC0LUM) 

CALL INCR(ILINE,ICOLUM,LFIX) 

IF(LLEFT.OR.LBLANK.OR.LAND.OR.LOR.OR.LRIGHT.OR.LEQUAL) GO TO 40 
GO TO 25 
40 CONTINUE 

WRITE(7,50) (ISYM(I,J), 1=1,8) 

50 FORMAT!' ',8A1) 

RETURN 
60 LFIX=.TRUE. 

RETURN 

END 

C 

Q *#**#*#*#*****##**#****##**##**#**##***•»**#****##*#*#*#*##*##*##*#**#*****#*#**##******#***##*#*#*# 


SUBROUTINE INCR(ILINE,ICOLUM,LFIX) 

COMMON LBLANK,LLEFT,LAND,L0R,LSL4SH,LEQUAL,LRIGHT 
LOGICAL LBLANK,LLEFT,LAND,LOR,LSLASH,LEQUAL,LRIGHT,LFIX 
INTEGER ILINE(80),IBLANK,ILEFT,IAND,I0R,ISLASH,IEQUAL,IRIGHT, 
C ICOLON 

DATA IBLANK/' '/,ILEFT/'('/,IAND/" , '/,IOR/'+'/, 

C ISLASH/’/'/,IEQUAL/'='/,IRIGHT/')'/,ICOLON/':'/ 

LBLANK=.FALSE. 

10 IC0LUM=IC0LUM+1 

IF(ICOLUM.LE.79) GO TO 30 
READ(1,20,ERR=70,END=70) I LINE 
IC0LUM=1 
20 FORMAT(80A1) 

30 IF( ILINE(ICOLUM) .EQ. IBLANK ) LBLANK=.TRUE. 

WRITE(7,50) ILINE(ICOLUM) 

50 FORMAT!',',1A1) 

IF( (ILINE(ICOLUM).EQ.IBLANK ) .OR. 
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C ((ILINE(ICOLUM).EQ.ICOLON).AND.(.NOT.LFIX))) GO TO 10 
LLEFT = ( ILINE(ICOLUM) .EQ. I LEFT) 

LAND =( ILINE(ICOLUM) .EQ. IAND ) 

LOR =( ILINE(ICOLUM) .EQ. IOR ) 

LSLASH=( ILINE(ICOLUM) .EQ. ISLASH) 

LEQUAL=( ILINE(ICOLUM) .EQ. IEQUAL) 

LRIGHT=( ILINE(ICOLUM) .EQ. IRIGHT) 

60 RETURN 
70 LBLANK=.TRUE. 

RETURN 

END 

C 

Q It************************************************* *************************************************** 

SUBROUTINE MATCH(IMATCH,IBUF,ISYM) 

INTEGER IBUF(8,20),ISYM(8,20),C,A,R,Y 

LOGICAL LMATCH 

DATA C/'C'/,A/'A'/,R/'R'/,Y/'Y'/ 

IMATCH=0 
DO 20 J=1,20 

LMATCH=.TRUE. 

DO 101=1,8 

10 LMATCH=LMATCH.AND.(IBUF(I,1 ).EQ.ISYM{I,J)) 

IF(LMATCH) IMATCH=J 
20 CONTINUE 

IF((IBUF(3,1 ).EQ.C.).AND. 

C (IBUF(4,1 ).EQ.A).AND. 

C (IBUF(5,1 ).EQ.R).AND. 

C (IBUF(6,1 ).EQ.R).AND. 

C (IBUF(7,1 ).EQ.Y)) IMATCH=99 

RETURN 
END 
C 

Q *************************************************************************************************** 

FUNCTION IXLATE(IMATCH.ITYPE) 

INTEGER ITABLE(20,6) 

DATA ITABLE/ 

C 3,1,5,9,13,17,21,25,29,-1,31,-1 ,-1,-1,-1,-1,-1,-1 ,-1,-1, 

C 3,1,5,9,13,17,21,25,29,-1,31,27,-1,-1,-1,-1,-1,-1,7,-1, 

C 3,1,5,9,13,17,21,25,29,-1,31,27,23,-1,-1,-1,-1,11,7,-1, 

C 3,1,5,9,13,17,21,25,29,-1,31,27,23,19,-1 ,-1,15,11,7,-1, 

C 3,1,5,9,13,17,21,25,29,-1,31,-1,27,23,19,15,11,7,-1 ,-1, 

C -1,1,5,9,13,17,21,25,29,-1 ,-1,31,27,23,19,15,11,7,3,-1/ 

IXLATE=ITABLE(IMATCH,ITYPE) 

RETURN 

END 

C 

Q *************************************************************************************************** 

SUBROUTINE FIXSYM{LBUF,IBUF,ILINE,ICOLUM,LFIRST,LFUSES,IPROD,LFIX) 

LOGICAL LBUF(20),LFUSES(32,64),LFIRST,LMATCH,LFIX 
INTEGER IBUF(8,20),ILINE(80),FIXBUF(8),A,B,ISLASH,IOR,IAND,N,Q, 
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C NO,N1,N2,N3,IBLANK,IRIGHT,TABLE{5,14) 

DATA A/'A'/,B/'B'/,ISLASH/'/'/,IOR/'+'/,IBl_ANK/' '/.IRIGHT/')'/, 
C IAND/'*'/,N/'N'/,Q/'Q'/,N0/'0'/,N1/'1 '/,N2/'2'/,N3/'3'/, 

C ICOLON/’:'/, 

C TABLE / ' 7A7+7/7B7 ',' 7A7+7B'. 

C '7 7 , /A'.77A'/+'//'.'B'.' 7 7/7B', 

C 'A',':','+',':','B',' 7A7*7/7B7 7/7A7+7B', 

C 'A'/:','*',':','B','7 ','B','7A7*7B', 

C '‘A','/',' A' ,'B','‘A' ,'*' ,‘B' / 

INPUT=0 
DO 20 1=1,8 

IBUF(I,1 )=IBLANK 

20 FIXBUF(I)=IBLANK 

21 CALL INCR(ILINE,ICOLUM,LFIX) 
l=ILINE(ICOLUM) 

IF(I.EQ.IRIGHT) GO TO 40 
IF(I.EQ.NO) IINPUT=8 
IFfl.EQ.N1) IINPUT=12 
IF(I.EQ.N2)IINPUT=16 
IF(I.EQ.N3) IINPUT=20 

DO 24 J=1,7 

24 IBUF(J,1 )=IBUF(J+1,1) 

IBUF(8,1)=I 

IFf.NOT. ((I.EQ.A).OR.(I.EQ.B).OR.(I.EQ.ISLASH).OR.(I.EQ.IOR) 

C .OR.fl.EQ.IAND).OR.(I.EQ.ICOLON))) GO TO 21 
DO 30 1=1,4 

30 FIXBUF(I)=FIXBUF(I+1) 

FIXBUF(5)=ILINE(IC0LUM) 

GO TO 21 
40 IMATCH=0 
DO 60 J=1,14 

LMATCH=.TRUE. 

DO 50 1=1,5 

50 LMATCH=LMATCH .AND. ( FIXBUF(I).EQ.TABLE(I,J)) 

60 IF(LMATCH) IMATCH=J 

IF(IMATCH.EQ.O) GO TO 100 
IF(.NOT.LFIRST) GO TO 85 
LFIRST=.FALSE. 

DO 80 1=1,32 

80 LFUSES(l,IPROD)=.TRUE. 

85 DO 90 1=1,4 

IF( (IMATCH-7J.GT.0) LFUSES(IINPUT+l,IPROD)=.FALSE. 

IF( (IMATCH-7).GT.O) IMATCH=IMATCH-8 
90 IMATCH=IMATCH+IMATCH 
LBUF(1)=.TRUE. 

CALL PLOT(LBUF,IBUF,LFUSES,IPROD,TITLE,.FALSE.,ITYPE) 

100 LFIX=.FALSE. 

CALL INCR(ILINE,ICOLUM,LFIX) 

RETURN 

END 
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Q *********************************************************«***************************************** 

SUBROUTINE IODC2 

C*** THIS ROUTINE IS OPTIONAL. IT MAY BE USED TO TURN PERIPHERALS ON. 

INTEGER DC2,BEL 

DATA DC2/Z12OOO0OO/,BEL/Z2FOO0000/ 

WRITE(6,10) DC2,BEL 
10 FORMAT (",2A1) 

RETURN 

END 

C 

Q ************************************************************************************************************** 


SUBROUTINE PLOT(LBUF,IBUF,LFUSES,IPROD,TITLE,LDUMP,ITYPE) 
INTEGER IBUF(8,20),IOUT(64),IBLANK,IAND,IOR,ISLASH,IDASH,X, 

C ISAVE(64,32),TITLE<80) 

DATA IBLANK/' 7,IAND/'*'/,ISAVE/2048*''/, 

C IOR/'+'/,ISLASH/'/'/,X/'X'/,IDASH/'-'/ 

LOGICAL LBUF(20),LFUSES(32,64),LDUMP 
IF(LDUMP) GO TO 60 
IF(ISAVE(IPROD,1 ).NE.IBLANK) RETURN 
IF( LBUF(1)) GO TO 5 
DO 30 J=1,31 

30 ISAVE(IPROD,J)=ISAVE(IPROD,J+1) 

ISAVE(IPROD,32)=ISLASH 
5 DO 20 1=1,8 

IF( ISAVE(IPROD,1 ).NE.IBLANK ) RETURN 
IF( IBUF(I,1) .EQ. IBLANK ) GO TO 20 
DO 10 J=1,31 

10 ISAVE(IPR0D,J)=ISAVE(IPR0D,J+1) 

ISAVE(IPROD,32)=IBUF(l,1) 

20 CONTINUE 

IF(ISAVE(IPR0D,1 ).NE.IBLANK) RETURN 
40 DO 50 J=1,31 

50 ISAVE(IPR0D,J)=ISAVE(IPR0D,J+1) 

ISAVE(IPROD,32)=IAND 

RETURN 

60 WRITE(6,62) TITLE 
62 FORMAT(////,".80A1.//, 

C ' 11 1111 11 11 2222 2222 2233',/, 

C ' 0123 4567 8901 2345 6789 0123 4567 8901',/) 

DO 100 I88PR0=1,57,8 
DO 94 I8PR0=1,8 

IPR0D=I88PR0+I8PR0-1 
ISAVE(IPROD,32)=IBLANK 
DO 70 1=1,32 

IF( ISAVE(IPR0D,1) .NE. IBLANK ) GO TO 70 
DO 65 J=1,31 
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65 ISAVE(IPROD,J)=ISAVE{IPROD,J+1) 

ISAVE(IPR0D,32)=I8LANK 
70 CONTINUE 

DO 80 1=1,32 

IOUT(l)=X 

IF{ LFUSES(I.IPROD)) IOUT(l)=IDASH 
IOUT(H-32)=ISAVE(IPROD,l) 

80 CONTINUE 

IF( I TYPE .LE. 4 ) CALL FANTOM(ITYPE,IOUT,IPROD,l8PRO) 
IPROD=IPROD-1 
WRITE(6,90) IPRODJOUT 
90 FORMAT(' ',I2,8(' ',4A1),' ',32A1) 

94 CONTINUE 

WRITE(6,96) 

96 FORMAT(IX) 

100 CONTINUE 

WRITE(6,110) 

110 FORMAT)/, 

C'LEGEND. X : FUSE NOT BLOWN (L,N,0) -: FUSE BLOWN (H,P,1)') 
IF (ITYPE.LE.4) WRITE(6,111) 

111 FORMAT! 

C' 0 : PHANTOM FUSE (L.N.O) 0 : PHANTOM FUSE (H,P,1)') 

WRITE(6,112) 

112 FORMAT)////) 

RETURN 

END 


*#**#*******#**#*#**###**#*#**********************#*#***#*##*****#**#**#*#*#*****#**#**####*#****************# 


SUBROUTINE HEX(LFUSES,IOP) 

LOGICAL LFUSES(32,64) 

INTEGER ITEMP(64),S,H,IOP 

DATA STX/Z02000000/, B E L/Z2 FOOOOOO/.SOH/ZOI 000000/, 

C H/'H'/,S/'S'/ 

IF(IOP.EQ.H) WRITE(6,10) 

10 FORMAT!//,' .',//) 

** NOTE: SOME PROM PROGRAMMERS NEED A START CHARACTER. 

** THIS PROGRAM OUTPUTS AN STX FOR THE DATA I/O MODEL 9 
** (USESOH FOR MODEL 5) 

WRITE(6,5) BEL,BEL,BEL,BEL,BEL,BEL,BEL,STX,SOH 
5 F0RMAT(9A1) 

DO 40 1=1,33,32 
INC=I-1 

DO 40 IPR0D=1,7,2 
DO 20 J=1,2 

DO 20 IINPUT=1,32 
IHEX=0 

IF(LFUSES(IINPUT,IPROD + J-1 + O+INC)) IHEX=IHEX+1 
IF(LFUSES(IINPUT,IPROD + J-1 + 8+INC)) IHEX=IHEX+2 
IF(LFUSES(IINPUT,IPROD + J-1 +16+INC)) IHEX=IHEX+4 
IF(LFUSES(IINPUT,IPROD + J-1 +24+INC)) IHEX=IHEX+8 
20 ITEMP(IINPUT + 32*(J-1) )=IHEX 

IF(IOP.EQ.H) WRITE(6,60) ITEMP 
40 IF(IOP.EQ.S) WRITE(6,61) ITEMP 
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60 FORMAT!' ',32(Z1,'',32(Z1,' 

61 FORMAT!",64Z1) 

IF(IOP.EQ.H) WRITE(6,70) 

70 FORMAT!' .',//) 

RETURN 
END 


************************************************************************************************************** 


SUBROUTINE BHLF(LFUSES,H,L) 

LOGICAL LFUSES(32,64) 

INTEGER ITEMP(4,8),L,H 
WRITE(6,10) 

10 FORMAT!//,' 

DO 20 1=1,33,32 
INC=I-1 

DO 20 IPR0D=1,8 
DO 20 J=1,25,8 
DO 15 K=1,8 
IINPUT=J+K-1 
ITEMP(1,K)=L 
ITEMP(2,K)=L 
ITEMP(3,K)=L 
ITEMP(4,K)=L 

IF(LFUSES(IINPUT,IPROD+ O+INC)) ITEMP(4,K)=H 
IF(LFUSES(IINPUT,IPROD+ 8+INC)) ITEMP(3,K)=H 
IF(LFUSES(IINPUT.IPR0D+16+INC)) ITEMP(2,K)=H 
IF(LFUSES(IINPUT,IPR0D+24+INC)) ITEMP(1 ,K)=H 
15 CONTINUE 

20 WRITE(6,30) ITEMP 

30 FORMAT!' ’,8('B',4A1 ,'F')) 

WRITE(6,10) 

RETURN 

END 

C 

SUBROUTINE I0DC4 

C*** THIS ROUTINE IS OPTIONAL. IT MAY BE USED TO TURN PERIPHERALS OFF. 
INTEGER DC3,DC4,BEL 

DATA DC3/Z3700OOO0/,DC4/Z3C000O00/,BEL/Z2F000O00/ 
WRITE(6,10) BEL,DC3,DC4 
10 FORMAT!' ',3A1) 

RETURN 

END 


.',//) 



***** 
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SUBROUTINE TWEEK{ITYPE,IOT,LFUSE) 

INTEGER L,C 
LOGICAL LFUSES(32,64) 

DATA L/'L'/.C/'C'/ 

IF(ITYPE.GE.4) GO TO 20 
DO 10 IPR0D=1,64 

LFUSES(1 5,IPR0D)=.TRUE. 

LFUSESfl 6,IPROD)=.TRUE. 

LFUSESfl 9,IPR0D)=.TRUE. 

LFUSES(20,IPR0D)=.TRUE. 

IF(ITYPE.GE.3) GO TO 10 
LFUSESfl 1,IPR0D)=. TRUE. 

LFUSESfl 2.IPR0D)-TRUE. 

LFUSES(23,IPR0D)=.TRUE. 

LFUSES(24,IPROD)=.TRUE. 

IF(ITYPE.GE.2) GO TO 10 
LFUSESf 7,IPR0D)=.TRUE. 

LFUSESf 8,IPR0D)=.TRUE. 

LFUSES(27,IPROD)-TRUE. 

LFUSES(28,IPROD)=.TRUE. 

10 CONTINUE 
DO 18 IINPUT=7,28 

DO 12 IPR0D=1,57,8 

LFUSES(IINPUT,IPR0D+4)=. FALSE. 
LFUSES(IINPUT,IPR0D+5)=. FALSE. 
LFUSES(IINPUT,IPR0D+6)=.FALSE. 

12 LFUSES(IINPUT,IPR0D+7)=. FALSE. 

IF(ITYPE.GE.3) GO TO 18 
DO 14 IPR0D=17,41,8 

LFUSES(IINPUT,IPR0D+2)=. FALSE. 

14 LFUSES(IINPUT,IPR0D+3)=. FALSE. 

IF(ITYPE.GE.2) GO TO 18 
DO 16 IPR0D=1,57,8 

LFUSES(IINPUT,IPR0D+2)=. FALSE. 

16 LFUSES(IINPUT,IPR0D+3)=. FALSE. 

18 CONTINUE 

20 IFf (ITYPE.EQ.1) .0R.((ITYPE.EQ.4).AND.(I0T.EQ.L))) GO TO 100 
DO 99 IINPUT=1,32 
DO 30 IPR0D=1,8 

LFUSESfl INPUT, IPROD+0)= (IOT.NE.L) 

30 IF(IOT.NE.C) LFUSES(IINPUT.IPROD+56)=(IOT.NE.L) 

IF(ITYPE.LE.2) GO TO 99 
DO 40 IPR0D=1,8 

LFUSES(IINPUT,IPROD+ 8)= (IOT.NE.L) 

40 IF(IOT.NE.C) LFUSES(IINPUT,IPR0D+48)= (IOT.NE.L) 

IF(ITYPE.LE.3) GO TO 99 
DO 50 IPR0D=1,8 

LFUSES(IINPUT,IPR0D+16)= (IOT.NE.L) 

50 IF(IOT.NE.C) LFUSES(IINPUT,IPROD4-40)=(IOT.NE.L) 

99 CONTINUE 
100 RETURN 
END 
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SUBROUTINE SLIP(LFUSES,I88PR0, INOAI,IOT,INOO,IBLOW) 

LOGICAL LFUSES(32,64) 

INTEGER R 
DATA R/'R’/ 

IF( (INOAI.LT.16) .OR. (IN00.LT.4) .OR. 

C ((I0T.EQ.R).AND.(IN00.EQ,8)) .OR. 

C ((I88PRO.GE.9).AND.(I88PRO.LE,49).AND.(INOO.EQ.6)) .OR. 

C ((I88PRO.GE.17).AND.I88PRO.LE.41 ).AND.(IN00.EQ.4))) RETURN 
DO 10 1=1,32 
IBLOW = IBLOW + 1 
10 LFUSES(I,I88PR0) = .TRUE. 

I88PRO = I88PRO + 1 
RETURN 
END 
C 


SUBROUTINE FANT0M(ITVPE,I0UT,IPR0D,I8PR0) 

INTEGER ITYPE,I0UT(64),IPR0D,I8PR0,X,IDASH,FX,FIDASH 
DATA X/'X'/,IDASH/'-'/,FX/'0'/,FIDASH/'0'/ 

DO 10 1=1,32 

IF( IOUT(l).EQ.X ) IOUT(l)=FX 
10 IF( IOUT(l).EQ.IDASH ) IOUT(l)=FIDASH 

IF((ITYPE.EQ.4).AND.((IPROD.LE.24).OR.(IPROD.GE.41))) GO TO 100 
IF((ITYPE.EQ.3).AND.((IPR0D.LE.16).0R.(IPR0D.GE.45))) GO TO 100 
IF((ITYPE.EQ.2).AND.((IPROD.LE. 8).OR.(IPROD.GE.53») GO TO 100 
IF((ITYPE.LE.3).AND.(I8PR0.GE.5)) GO TO 100 
IF((ITYPE.LE.2).AND.(IPROD.GE.19).AND.(IPROD.LE.48).AND. 

C (I8PRO.GE.3)) GO TO 100 
IF((ITYPE.EQ.1).AND.(I8PR0.GE.3)) GOTO 100 
DO 50 1=1,32 

IF(((I.EQ,15).OR (l.EQ.16).OR.(I.EQ. 19).OR.( I.EQ.20)).AND. 

C (ITYPE.LE.3)) GO TO 50 

IF((( I.EQ. 11). OR.(I.EQ.1 2). OR.( I.EQ. 23). OR.(I.EQ. 24)). AND. 

C (ITYPE.LE.2)) GO TO 50 

IF(((I.EQ. 7).OR.(I.EQ. 8).OR.(I.EQ.27).OR.(I.EQ.28)).AND. 

C (ITYPE.LE.1)) GOTO 50 
IF(IOUT(l).EQ.FX ) IOUT(l)=X 
IF (lOUT(l).EQ.FIDASH) IOUT(l) = IDASH 
50 CONTINUE 
100 RETURN 
END 
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1. INTRODUCTION 

These 8-bit Advanced Schottky TTL integrated circuits are designed to implement high performance digital com¬ 
puters or controllers. An architecture and instruction set has been chosen that supports a fast system clock, a nar¬ 
row micro-code word width, and a high system throughput. The powerful instruction set allows high-speed system 
architecture to be implemented and also allows an existing systems performance to be upgraded while protecting 
software investments. These processors are designed to be cascadable to any word width 1 6 bits or greater. 

The SN54AS888 and SN54AS889 are characterized for operation over the full military temperature range of 
- 55 °C to 125 °C. The SN74AS888 and SN74AS889 are characterized for operation from 0 °C to 70 °C. 

The 'AS888 is supplied in a 64-pin dual-in-line ceramic package and the 'AS889 is supplied in a 68-pin plastic or 
ceramic chip carrier package. 


1.1 



DISTINCTIVE FEATURES 

o STL-AS technology 

o Parallel 8-bit ALU with expansion inputs and outputs 
o 1 3 arithmetic and logic functions 
o 8 conditional shifts (single and double length) 
o 9 instructions that manipulate bytes 
o 4 instructions that manipulate bits 
o Add and subtract immediate instructions 
o Absolute value instruction 

o Signed magnitude to/from 2's complement conversion 

o Polynomial code accumulation (CRC, FIRE, Computer Generated, etc.) 
o Single- and double-length normalize 
O Select functions 

o Signed and unsigned divides with overflow detection; input does not need to be prescaled. 
O Signed, mixed, and unsigned multiplies 
O Three-operand, 1 6-word register file 
o Full carry look ahead support 

O Sign, carry out, overflow, and zero-detect status capabilities 
o Excess-3 BCD arithmetic. 


1.2 ARCHITECTURAL FEATURES 

The internal architecture has been configured to provide for a high system throughput. Some unique features are: 
o Internal shift multiplexers that eliminate the need for external shift control parts. 

o An ALU bypass path to increase the speeds of multiply, divide, and normalize instructions and to provide new 
instructions such as Bit Set, Bit Reset, Bit Test, Byte Subtract, Byte Add, and Byte Logical. 

o 3-operand register files to allow an operation and a move instruction to be combined. 

o Byte select controlled by external 3-state buffers that may be eliminated if bit and byte manipulation are not 
needed. 

O Bit and byte masks that are shared with register address fields to minimize control store word width. 

O 3 data input/output paths maximize data throughput. 


4-6 


Functional descriptions of the pins and pin assignments for the 'AS888 and 'AS889 are given in Table 1 and Figure 
1, and Table 2 and Figure 2, respectively. 
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TABLE 1 -'AS888 PIN DESCRIPTIONS 


PIN 

NUMBER(S) 

NAME 

INPUT/OUTPUT 

DESCRIPTION 

1 

WE 

Input 

Register file (RF) write enable. Data is written into RF when WE 
is low and a low-to-high clock transition occurs. RF write is in¬ 
hibited when WE is high. 

2-5 

B3-B0 

Input 

Register file B port read address select. (0 = LSB) 

6 

EB 

Input 

ALU input operand select. High state selects MQ register as in¬ 
put. Low state selects either register file (OEB = 0) or external 
data (OEB = 1) as input. 

7 

OEB 

Input 

DB bus enable, low active. 

8-15 

DB7-DB0 

Input/Output 

B port data bus. Outputs register data (OEB = 0) or used to input 
external data (OEB = 1). (0 = LSB) 

16-23 

Y7-Y0 

Input/Output 

Y port data bus. Outputs instruction results (OEY = 0) or used to 
input external data into register file (OEY = 1). 

24 

OEY 

Input 

Y bus output enable, low active. 

25 

PPP 

Input 

Package position pin. Tri-level input used to define package 
significance during instruction execution. Leave open for in¬ 
termediate positions, tie to Vqq f° r most significant package, 
and tie to GND for least significant package. 

26 

SSF 

Input/Output 

Special shift function. Used to transfer required information 
between packages during special instruction execution. 

27 

ZERO 

Input/Output 

Device zero detection, open collector. Input during certain 
special instructions. 

28 

P/OVR 

Output 

ALU active low propagate/instruction overflow for most signifi¬ 
cant package. 

29 

G/N 

Output 

ALU active low generate/negative result for most significant 
package. 

30 

c n + 8 

Output 

ALU ripple carry output. 

31 

SI07 

Input/Output 

Bidirectional shift pin, low active. 

32 

QI07 

Input/Output 

Bidirectional shift pin, low active. 

33 

QIOO 

Input/Output 

Bidirectional shift pin, low active. 

34 

SIOO 

Input/Output 

Bidirectional shift pin, low active. 

35 


Input 

ALU carry input. 

36-43 

10-17 

Input 

Instruction inputs. 

44 

V CC2 


Low voltage power supply (2 V). 

45 

Vcci 


I/O interface supply voltage (5 V). 

46 

EA 

Input 

ALU input operand select. High state selects external DA bus 
and low state selects register file. 

47 

GND 


Ground pin. 

48-55 

DA0-DA7 

Input/Output 

A port data bus. Outputs register file data (EA = 0) or inputs ex¬ 
ternal data (EA = 1). 

56 

CK 

Input 

Clocks all synchronous registers on positive edge. 
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TABLE 1 -'AS888 PIN DESCRIPTIONS (Continued) 


PIN 

NUMBER(S) 

NAME 

INPUT/OUTPUT 

DESCRIPTION 

57-60 

C3-C0 

Input 

Register file write address select. 

61-64 

A3-A0 

Input 

Register file A port read address select. 


TABLE 2 - 'AS889 PIN DESCRIPTIONS 


PIN 

NUMBER(S) 

NAME 

INPUT/OUTPUT 

DESCRIPTION 

1 

WE 

Input 

Register file (RF) write enable. Data is written into RF when WE 
is low and a low-to-high clock transition occurs. RF write is in¬ 
hibited when WE is high. 

2-5 

B3-B0 

Input 

Register file B port read address select. (0 = LSB) 

7 

OEB 

Input 

DB bus enable, low active. 

9-16 

DB7-DB0 

Input/Output 

B port data bus. Outputs register data (OEB = 0) or used to input 
external data (OEB = 1). (0 = LSB) 

18-25 

Y7-Y0 

Input/Output 

Y port data bus. Outputs instruction results (OEY = 0) or used to 
input external data into register file (OEY = 1). 

26 

OEY 

Input 

Y bus output enable, low active. 

27 

PPP 

Input 

Package position pin. Tri-level input used to define package 
significance during instruction execution. Leave open for in¬ 
termediate positions, tie to Vqq for most significant package, 
and tie to GND for least significant package. 

28 

SSF 

Input/Output 

Special shift function. Used to transfer required information 
between packages during special instruction execution. 

29 

ZERO 

Input/Output 

Device zero detection, open collector. Input during certain 
special instructions. 

30 

P/OVR 

Output 

ALU active low propagate/instruction overflow for most signifi¬ 
cant package. 

31 

G/N 

Output 

ALU active low generate/negative result for most significant 
package. 

32 

c n + 8 

Output 

ALU ripple carry output. 

33 

SI07 

Input/Output 

Bidirectional shift pin, low active. 

34 

QI07 

Input/Output 

Bidirectional shift pin, low active. 

35 

QIOO 

Input/Output 

Bidirectional shift pin, low active. 

36 

sioo 

Input/Output 

Bidirectional shift pin, low active. 

37 

Cn 

Input 

ALU carry input. 

38-42,44-46 

10-17 

Input 

Instruction inputs. 

48 

VCC2 


Low voltage power supply (2 V). 

49 

V CC1 


I/O interface supply voltage (5 V). 

51 

EA 

Input 

ALU input operand select. High state selects external DA bus 
and low state selects register file. 
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TABLE 2 - 'AS889 PIN DESCRIPTIONS (Continued) 


PIN 

NUMBER(S) 

NAME 

INPUT/OUTPUT 

DESCRIPTION 

47 

GND 


Ground pin. 

52-59 

DA0-DA7 

Input/Output 

A port data bus. Outputs register file data (EA = 0) or inputs ex¬ 
ternal data (EA = 1). 

60 

CK 

Input 

Clocks all synchronous registers on positive edge. 

64-61 

C3-C0 

Input 

Register file write address select. 

68-65 

A3-A0 

Input 

Register file A port read address select. 

50 

OEA 

Input 

DA bus enable, low active. 

17 

SELY 

Input 

Y bus select, high active. 

6,8 

EBO, EB1 

Input 

ALU input operand selects. These inputs select the source of 
data that the S multiplexer provides for the S bus. Independent 
control of the DB bus and data path selection allow the user to 
isolate the DB bus while the R-ALU continues to process data. 

43 

GND 


Ground pin. 
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SN54AS888, SN74AS888 . . . JD PACKAGE 
(TOP VIEW) 


SN54AS889, SN74AS889 . . . FN PACKAGE 
(TOP VIEW) 
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30 35 

31 34 


2D 


□ A 3 
P A 2 

A 1 
P AO 
C 3 

pC2 

Cl 

pco 

CK 

DA 7 

P DA 6 

P DA 5 
DA 4 
D DA 3 

D DA 2 

n dai 

D DAO 
D GND 
DEA 
D Vcci 

J V CC 2 

□ 17 

Die 

□ 

n i 4 

□ 13 

U 12 
Du 
Dio 
D Cn 
D sioo 
D QIOO 


FIGURE 1 - 'AS888 PIN ASSIGNMENTS 
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FIGURE 2 - 'AS889 PIN ASIGNMENTS 
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1.3 ARCHITECTURAL ELEMENTS 



3-PORT REGISTER FILE 

Working registers consist of 128 storage elements organized into sixteen 8-bit words. These storage elements ap¬ 
pear to the user as sixteen positive edge-triggered registers. The three port addresses, one write (C), and two reads 
(A and B), are completely independent of each other to implement a 3-operand register file. Data is written into the 
register file when WE is low and a low-to-high clock transition occurs. The ADD and SUBTRACT immediate instruc¬ 
tions require only one source operand, The B address is used as the source address, snd the bits of the A address are 
used to provide a constant field. The SET, RESET, and TEST BIT instructions use the B addressed register as both 
the source and destination register while the A and C address are used as masks. These instructions are explained in 
more detail in the instruction section. 

S MULTIPLEXER 

The shift instructions are summarized in Table 6 and illustrated in Figure 4. In Figure 4 and all succeeding figures 
that illustrate instruction execution the following definitions apply. 


OEB 

EB 

S bus 

Low 

Low 

RF data (RF data — DB) 

Low 

High 

MQ data (RF data — DB) 

High 

Low 

DB data (DB forced externally) 

High 

High 

MQ data (DB is Hl-Z) 

The 'AS889 

operates 

as follows: 

EB1 

EBO 

S bus 

Low 

Low 

RF data 

Low 

High 

MQ data 

High 

Low 

DB data 

High 

High 

MQ data 

DB PORT 




Data is passed through the ALU or received from the register file on the 8-bit DB port. If OEB is low, the DB bus is ac¬ 
tive; if OEB is high, the DB bus is in the high impedance state. Notice that on the 'AS889 the DB port may be 
isolated at the same time that register file data is passed to the ALU. 

R MULTIPLEXER 

The R multiplexer selects the other operand of the ALU. Except for those instructions that require constants or 
masks, the R bus will contain DA if EA is high or the RF data pointed to by A if EA is low. 

DA BUS 

On the 'AS888, the DA bus is active (with register file data) if EA is low. On the 'AS889 package, the DA bus is ac¬ 
tive if OEA is low. Notice that the DA bus may be isolated on the 'AS889 while register file data is passed to the 
ALU. 

ALU 

The ALU can perform seven arithmetic and six logical instructions on two 8-bit operands. It also supports multiplica¬ 
tion, division, normalization, bit set, reset, and test, byte operations, and excess-3 BCD arithmetic. These source 
operands are the outputs of the S and R multiplexers 

ALU AND MQ SHIFTERS 

ALU and MQ shifters perform all of the shift, multiply, divide, and normalize functions. Table 6 shows the value of 
the SI07 and QI07 pins of the most-significant package. The standard shifts may be made into conditional shifts 
and the serial data may be input or output with the aid of two three-state gates. These capabilities are discussed fur¬ 
ther in the arithmetic and logic section. 1182 
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MQ REGISTER 

The multiplier-quotient (MQ) register has specific functions in multiplication, division, and normalization. This 
register may also be used as a temporary storage register. The MQ register may be loaded if the instruction code on 
pins 17-10 is E1-E7 or E9-EE. 

Y BUS 

The Y bus contains the output of the ALU shifter if OEY is low, and is a high impedance input if OEY is high. On the 
'AS888 , OEY must be low to pass the ALU shift result back to the register file. The 'AS889 will pass the internal 
ALU shift bus if SELY is low and pass the external Y bus to the register file if SELY is high. 

STATUS 

Four status pins are available on the most significant package, OVERFLOW (OVR), SIGN (N), CARRY OUT (C n + 8>< 
and ZERO. The C n + 8 line signifies the ALU result while the OVR, Z, and N refer the status after the ALU shift has 
occured. Notice that the Z pin cannot be used to detect whether an input placed on a high impedance Y bus is zero. 

DIVIDE/BCD FLIP-FLOPS 

The multiply-divide flip-flops contain the status of the previous multiply or divide instruction. They are affected by 
the following structions: 

DIVIDE REMAINDER FIX 
SIGNED DIVIDE QUOTIENT FIX 
SIGNED MULTIPLY 
SIGNED MULTIPLY TERMINATE 
SIGNED DIVIDE INITIALIZE 
SIGNED DIVIDE START 
SIGNED DIVIDE ITERATE 
UNSIGNED DIVIDE START 
UNSIGNED DIVIDE ITERATE 
UNSIGNED MULTIPLY 
SIGNED DIVIDE TERMINATE 
UNSIGNED DIVIDE TERMINATE 


The excess-3 BCD flip-flops are affected by all instructions except NOP. The clear function clears these flip-flops. 
They preserve the carry from each nibble (4-bits) in excess-3/BCD operations (see Sections 3 and 7.3). 

PACKAGE POSITION PIN (PPP) 

The position of the processor in the system is defined by the voltage level apply to the package position pin (PPP). 
Intermediate positions are selected by leaving the pin open. Tying the pin to Vqc makes the processor the most 
significant package and tying the pin to GND makes the processor the least significant package. 

SPECIAL SHIFT FUNCTION (SSF) PIN 

Conditional shifting algorithms may be implemented via control of the SSF pin. The applied voltage to this pin may 
be set as a function of a potential overflow condition (the two most significant bits are not equal) or any other condi¬ 
tion (see Section 3). 
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2. 'AS888 AND 'AS889 INSTRUCTION SET 

The 'AS888 and 'AS889 bit-slice processors use bits 17-10 as instruction inputs. A combination of bits 13-10 (Group 
1 instructions) and bits 17-14 (Group 2-5 instructions) are used to develop the 8-bit op-code for a specific instruc¬ 
tion. A summary of the instruction set is given in Table 3. 


TABLE 3-'AS888 AND 'AS889 INSTRUCTION SET 


GROUP 1 INSTRUCTIONS 1 

INSTRUCTION BITS (13-10) 

HEX CODE 

MNEMONIC 

FUNCTION 

0 

1 

ADD 

Special (see Note 1) 

R + S + C n (see Note 2) 

2 

SUBR 

R+S+C n (see Note 2) 

3 

SUBS 

R + S + C n (see Note 2) 

4 

INCS 

S + C n (see Note 2) 

6 

INCNS 

S + C n (see Note 2) 

6 

INCH 

R + C n (see Note 2! 

7 

INCNR 

R + C n (see Note 2) 

8 


Special (see Note 3) 

9 

XOR 

R XOR S (see Note 2) 

A 

AND 

R AND S (see Note 2) 

B 

OR 

R OR S (see Note 2) 

C 

NAND 

R NAND S (see Note 2) 

D 

NOR 

R NOR S (see Note 2) 

E 

ANDNR 

R AND S (see Note 2) 

F 

_ 

Special (see Note 4) 

GROUP 2 INSTRUCTIONS 

INSTRUCTION BITS (17-14) 

HEX CODE 

MNEMONIC 

FUNCTION 

0 

SRA 

Arithmetic Right Single 

1 

SRAD 

Arithmetic Right Double 

2 

SRL 

Logical Right Single 

3 

SRLD 

Logical Right Double 

4 

SLA 

Arithmetic Left Single 

5 

SLAD 

Arithmetic Left Double 

6 

SLC 

Circular Left Single 

7 

SLCD 

Circular Left Double 

8 

SRC 

Circular Right Single 

9 

SRCD 

Circular Right Double 

A 

MQSRA 

Pass (F —Y) and Arithmetic Right MQ 

B 

MQSRL 

Pass (F —Y) and Logical Right MQ 

C 

MQSLL 

Pass (F—Y) and Logical Left MQ 

D 

MQSLC 

Pass (F—Y) and Circular Left MQ 

E 

LOADMQ 

Pass (F-Y) and Load MQ (F = MQ) 

F 

PASS 

Pass (F-Y) 



NOTES: 


1. Hex code 0 used to access Group 4 instructions. 

2. Hex codes 1 -7 and 9-E are used in conjunction with Group 2 shift instructions to perform arithmetic or logical functions plus a shift function in 
one instruction cycle. 

3. Hex code 8 used to access Group 3 instructions. 

4. Hex code F used to access Group 5 instructions. 
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TABLE 3 - 'AS888 and 'AS889 INSTRUCTION SET (Continued) 


[ GROUP 3 INSTRUCTIONS 

INSTRUCTION BITS (17-14) 

HEX CODE 

MNEMONIC 

FUNCTION 

r o 

SET1 

Set Bit 

i 

SETO 

Reset Bit 

2 

TB1 

Test Bit (ONE) 

3 

TBO 

Test Bit (ZERO) 

4 

ABS 

Absolute Value 

5 

SMTC 

Sign Magnitude/Two's Complement 

6 

ADD! 

Add Immediate 

7 

SUBI 

Subtract Immediate 

8 

BADD 

Byte Add R to S 

9 

BSUBS 

Byte Subtract S from R 

A 

BSUBR 

Byte Subtract R from S 

B 

B1NCS 

Byte Increment S 

C 

BINCNS 

Byte Increment Negative S 

D 

BXOR 

Byte XOR R snd S 

E 

BAND 

Byte AND R and S 

F 

BOR 

Byte OR R and S 

GROUP 4 INSTRUCTIONS 

INSTRUCTION BITS (17-14) 

HEX CODE 

MNEMONIC 

FUNCTION 

0 

CRC 

Cyclic Redundancy Character Accumulation 

1 

SEL 

Select S/R 

2 

SNORM 

Single Length Normalize 

3 

DNORM 

Double Length Normalize 

4 

DIVRF 

Divide Remainder FIX 

5 

SDIVQF 

Signed Divide Quotient FIX 

6 

SMULI 

Signed Multiply Iterate 

7 

SMULT 

Signed Multiply Terminate 

8 

SDIV1N 

Signed Divide Initialize 

9 

SDIVIS 

Signed Divide Start 

A 

SDIVi 

Signed Divide Iterate 

B 

UDIVIS 

Unsigned Divide Start 

C 

UOIVI 

Unsigned Divide Iterate 

D 

UMULI 

Unsigned Multiply Iterate 

. E 

SD1VIT 

Signed Divide Terminate 

F 

UD1VIT 

Unsigned Divide Terminate 

GROUP 5 INSTRUCTIONS j 

INSTRUCTION BITS (17-14) 

HEX CODE 

MNEMONIC 

FUNCTION 

0 

CLR 

Clear 

1 

CLR 

Clear 

2 

CLR 

Clear 

3 

CLR 

Clear 

4 

CLR 

Clear 

5 

CLR 

Clear 

6 

CLR 

Clear 

7 

BCDBIN 

BCD to Binary 

8 

EX3BC 

Excess-3 Byte Correction 

9 

EX3C 

Excess-3 Word Correction 

A 

CLR 

Clear 

B 

CLR 

Clear 

C 

CLR 

Clear 

D 

BINEX3 

Binary to Excess-3 

E 

CLR 

Clear 

F 

NOP 

No Operation 
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3. GROUP 1 INSTRUCTIONS 


TABLE 4-GROUP I INSTRUCTIONS 



INSTRUCTION BITS (13-10) 

HEX CODE 

MNEMONIC 

FUNCTION 

0 


Special (see Note 1) 

1 

ADD 

R + S + C n (see Note 2) 

2 

SUBR 

R + S + C n (see Note 2) 

3 

SUBS 

R + S + C n (see Note 2) 

4 

INCS 

S + C n (see Note 2) 

5 

INCNS 

S + C n (see Note 2) 

6 

INCR 

R + C n (see Note 2) 

7 

INCNR 

R + C n (see Note 2) 

8 


Special (see Note 3) 

9 

XOR 

R XOR S (see Note 2) 

A 

AND 

R AND S (see Note 2) 

B 

OR 

R OR S (see Note 2) 

C 

NAND 

R NAND S (see Note 2) 

D 

NOR 

R NOR S (see Note 2) 

E 

ANDNR 

R AND S (see Note 2) 

F 


Special (see Note 4) 


NOTES: 1 

2 

3 

4 


. Hex code 0 used to access Group 4 instructions. 

. Hex codes 1-7 and 9-E are used in conjunction with Group 2 shift instructions to perform arithmetic or logical functions plus a shift function in 
one instruction cycle, 

. Hex code 8 used to access Group 3 instructions. 

. Hex code F used to access Group 5 instructions, 


Group 1 instructions (excluding hex codes 0, 8, and F) may be used in conjunction with Group 2 shift instructions to 
perform arithmetic or logical functions plus a shift function* in one instruction cycle (hex codes 0, 8, and F are used 
to access Group 4, 3, and 5 instructions, respectively). Each shift may be made into a conditional shift by forcing 
the special shift function (SSF) pin into the proper state. If the SSF pin is high or floating, the shifted ALU output will 
be sent to the output buffers. If the SSF pin is pulled low externally, the ALU result will be passed directly to the out¬ 
put buffers. Conditional shifting is useful for scaling inputs in data arrays or in signal processing algorithms. Use of 
this function sould only be attempted during processing of the Select S/R instruction. 


These instructions set the BCD flip-flop for the excess-3 correct instruction (An explanation of BCD arithmetic is 
given in Section 7.3). The status is set with the following results (C n + 8 is ALU carry out and is independent of shift 
operation, others are evaluated after shift operation). 


CONDITION CODE 


ARITHMETIC 

N 

OVR 
Cn + 8 
2 


LOGIC 

N 

OVR 
Cn + 8 
Z 


MSB of result 
Signed arithmetic overflow 
CARRY OUT equal one 
RESULT equal zero 


MSB of result 
None (force to zero) 
None (force to zero) 
RESULT equal zero 


Double precision shifts involve both the ALU and MQ register. 
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4. GROUP 2 INSTRUCTIONS 


TABLE 5-GROUP 2 INSTRUCTIONS 


INSTRUCTION BITS (17-14) 

HEX CODE 

MNEMONIC 

FUNCTION 

0 

SRA 

Arithmetic Right Single 

1 

SRAD 

Arithmetic Right Double 

2 

SRL 

Logical Right Single 

3 

SRLD 

Logical Right Double 

4 

SLA 

Arithmetic Left Single 

5 

SLAD 

Arithmetic Left Double 

6 

SLC 

Circular Left Single 

7 

SLCD 

Circular Left Double 

8 

SRC 

Circular Right Single 

9 

SRCD 

Circular Right Double 

A 

MQSRA 

Pass (F—V) and Arithmetic Right MQ 

B 

MQSRL 

Pass (F—V) and Logical Right MQ 

C 

MQSLL 

Pass (F—Y) and Logical Left MQ 

D 

MQSLC 

Pass (F—Y) and Circular Left MQ 

E 

LOADMQ 

Pass (F-Y) and Load MQ (F = MQ) 

F 

PASS 

Pass (F-Y) 



The processors shift instructions are implemented by a combination of Group 2 instructions and certain wired con¬ 
nections on the packages used. The following external connections are required. 

On intermediate packages: 

SI07 is connected to SIOO of the next-most-significant package 
QI07 is connected to QIOO of the next-most-significant package 
SIOO is connected to SI07 of the next-least-significant package 
QIOO is connected to QI07 of the next-least-significant package 

On the two end packages: 

SI07 on the most-significant package is connected to SIOO of the least-significant package 
QI07 on the most-significant package is connected to QIOO of the least-significant package 

The connections are the same on all instructions including r jltiply, divide, CRC, and normalization functions. 

Single- and double-precision shifts are supported. Double-precision shifts assume the most-significant half has 
come through the ALU and will be placed (if WE is low) into the register file on the rising edge of the clock and the 
least-significant half lies in the MQ register. All Group 2 shifts may be made conditional (see Section 3). 

• Arithmetic right shifts copy the sign of the number, 

• Arithmetic left shifts do not retain the sign of the number if an overflow occurs. A zero is filled into the LSB if 
not forced externally. 

• Logical right shifts fill a zero in the MSB position if not forced externally. 

• Circular right shifts fill the LSB in the MSB position. 

• Circular left shifts fill the MSB in the LSB position. 

• Shifting left is defined as moving a bit position towards the MSB (doubling). 

• Shifting right is defined as moving a bit towards the LSB (halving). 


1182 


4-15 




'AS888 AND 'AS889 8-BIT PROCESSOR SLICES 


Serial input may be performed by using the circuitry shown in Figure 3. A single-/or double-precision arithmetic left 
or logical right shift that fills the complement of the data on the SIOO or SI07 into the LSB or MSB of the data 
word(s) implementing the serial input. Note that if SIOO and SI07 are floating (Hl-Z), a zero will be filled as an end 
condition. 

Serial output may be performed with the circular instructions. 

The shift instructions are summarized in Table 6 and illustrated in Figure 4. In Figure 4 and all succeeding figures 
that illustrate instruction execution the following definitions apply: 

CRF - CRC accumulator end fill 

QBT - End fill for signed divide 

MQF - End fill for unsigned divide. 


TABLE 6-SHIFT INSTRUCTIONS 


OP 

CODE 

SHIFT FUNCTION 

SI07 * SIOO 

WIRED VALUE 

QI07 * QIOO 

WIRED VALUE 

ON 

Arith Right Single 

ALU-LSB Output 

- 

IN 

Arith Right Double 

MQ-LSB Output 

ALU-LSB Output 

2N 

Log Right Single 

Input to ALU-MSB 

ALU-LSB Output 

3N 

Log Right Double 

Input to ALU-MSB 

ALU-LSB Output 

4N 

Arith Left Single 

Input to ALU-LSB 

ALU-MSB Output 

5N 

Arith Left Double 

Input to MQ-LSB 

MQ-MSB Output 

6N 

Cir Left Single 

ALU-MSB Output 

- 

7N 

Cir Left Double 

ALU-MSB Output 

MQ-MSB Output 

8N 

Cir Right Single 

ALU-LSB Output 

- 

9N 

Cir Right Double 

MQ-LSB Output 

ALU-LSB Output 

AN 

Arith Right (MQ only) 

MQ-LSB Output 

MQ-LSB Output 

BN 

Log Right (MQ only) 

MQ-LSB Output 

Input to MQ-MSB 

CN 

Log Left (MQ only) 

Input to MQ-LSB 

MQ-MSB Output 

DN 

Cir Left (MQ only) 

MQ-MSB Output 

MQ-MSB Output 


NOTES: 1. Op Coda N*0, 8, or F; these select special instruction Tables 3, 4, and 5. 

2. Shift I/O pins are active low. Therefore, inputs and outputs must be inverted if true logical values are required. 


CONDITION CODE 
N 

OVR 
Cn + 8 
Z 


RESULT MSB equal one 
Signed arithmetic overflow 
CARRY OUT equal one 
RESULT equal zero 
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FIGURE 3-SERIAL I/O 
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ARITHMETIC RIGHT SINGLE (CRU) SERIAL DATA OUT 



FIGURE 4-SHIFT INSTRUCTIONS 
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SERIAL DATA INPUT (CRU) 


LOGICAL RIGHT SINGLE 



SERIAL DATA INPUT (CRU) LOGICAL RIGHT DOUBLE 
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FIGURE 4-SHIFT INSTRUCTIONS (Continued) 
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ARITHMETIC LEFT SINGLE 


SERIAL DATA INPUT 



ESnii 






ARITHMETIC LEFT DOUBLE 


SERIAL DATA INPUT 









FIGURE 4-SHIFT INSTRUCTIONS (Continued) 














CIRCULAR LEFT SINGLE 
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FIGURE 4-SHIFT INSTRUCTIONS (Continued) 
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MSP IP LSP 


CIRCULAR RIGHT DOUBLE 
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FIGURE 4-SHIFT INSTRUCTIONS (Continued) 
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ARITHMETIC RIGHT (MQ ONLY) 


SERIAL DATA OUT 



SERIAL DATA IN 


FIGURE 4-SHIFT INSTRUCTIONS (Continued) 
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MSP 


SERIAL DATA OUT 
SERIAL DATA OUT 



LOGICAL LEFT (MQ ONLY) 


SERIAL DATA IN 



CIRCULAR LEFT (MQ ONLY) 



FIGURE 4-SHIFT INSTRUCTIONS (Continued) 
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5. GROUP 3 INSTRUCTIONS 

Hex code 8 of Group 1 instructions is used to access Group 3 instructions. Group 3 instructions are summarized in 
Table 7. 


TABLE 7-GROUP 3 INSTRUCTIONS 


INSTRUCTION BITS (17-14) 

OP CODE (HEX) 

MNEMONIC 

FUNCTION 

08 

SET1 

Set Bit 

18 

SETO 

Reset Bit 

28 

TB1 

Test Bit (one) 

38 

TBO 

Test Bit (zero) 

48 

ABS 

Absolute Value 

58 

SMTC 

Sign Magnitude/Two’s Complement 

68 

ADDI 

Add Immediate 

78 

SUBI 

Subtract Immediate 

88 

BADD 

Byte Add R to S 

98 

BSUBS 

Byte Subtract S from R 

A8 

BSUBR 

Byte Subtract R from S 

B8 

BINCS 

Byte Increment S 

C8 

BINCNS 

Byte Increment Negative S 

D8 

BXOR 

Byte XOR R and S 

E8 

BAND 

Byte AND R and S 

F8 

BOR 

Byte OR R and S 


5.1 SET BIT INSTRUCTION (SET1): 17-10 = 08-|6 

This instruction is used to force selected bits of a desired byte(s) to one (any combination of zero to eight bits). The 
desired bits are specified by an 8-bit mask (C3-C0)::(A3-A0) 1 ' consisting of register file address ports that are not 
required to support this instruction. All bits in the selected byte(s) that are in the same bit positions as ones in the 
mask are forced to a logical one. The B3-B0 address field is used for both source and destination of this instruction. 
The desired byte is specified by forcing SIOO to a low value. Nonselected packages pass the byte thru unaltered. 
The S bus is the source word for this instruction. 


CONDITION CODE 
N 

OVR 
C-n + 8 
Z 


None (force to zero) 
None (force to zero) 
None (force to zero) 
RESULT equal zero 


5.2 RESET BIT INSTRUCTION (SETO): 17-10 = 18-|6 

This instruction is used to force selected bits of a desired byte(s) to zero (any combination of one to eight bits). The 
desired bits are specified by an 8-bit mask (C3-CO)::(A3-AO) consisting of register file address ports that are not re¬ 
quired to support this instruction. All bits in the selected byte(s) that are in the same bit positions as ones in the 
mask are reset. The B3-B0 address field is used for both source and destination of this instruction. The desired byte 
is specified by forcing SIOO to a low value. Nonselected packages pass the byte thru unaltered. The S bus is the 
source word for this instruction. 


CONDITION CODE 
N 

OVR 
Cn + 8 
Z 


None (force to zero) 
None (force to zero) 
None (force to zero) 
RESULT equal zero 


The symbol is concatenation operator. 
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BYTE BYTE BYTE BYTE 

3 2 1 0 



5.3 TEST BIT (ONE) INSTRUCTION (TB1): 17-10 = 28-|6 

This instruction is used to test selected bits of a desired byte(s) (any combination of one to eight bits). Bits to be 
tested are specified by an 8-bit mask (C3-CO)::(A3-AO) consisting of register file address ports that are not required 
to support this instruction. Write Enable (WE) is internally disabled during this instruction. The desired byte is 
specified by forcing SIOO to a low value. The test will pass if the selected byte has zeroes at all bit locations 
specified by the one's of the mask. The S bus is the source word for this instruction. 


CONDITION CODE 


N 

— None (force to zero) 

OVR 

— None (force to zero) 

Cn + 8 

— None (force to zero) 

Z 

— Pass 


5.4 TEST BIT (ZERO) INSTRUCTION (TBO): 17-10 = 3816 

This instruction is used to test selected bits of a desired byte(s) (any combination of one to eight bits). Bits to be 
tested are specified by an 8-bit mask (C3-C0)::(A3-A0! consisting of register file address ports that are not required 
to support this instruction. Write Enable (WE) is internally disabled during this instruction. The desired byte is 
specified by forcing SIOO to a low value. The test will pass if the selected byte has one's at all bit locations specified 
by the one's of the mask. The S bus is the source word for this instruction. 


CONDITION CODE 


N 

— None (force to zero) 

OVR 

— None (force to zero) 

Cn + 8 

— None (force to zero) 

Z 

— Pass 


1182 
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FIGURE 8-TEST BIT ZERO EXAMPLES 


5.5 ABSOLUTE VALUE INSTRUCTION (ABS): 17-10 = 48 16 

This instruction is used to convert two's complement numbers to their positive value. The operand placed on the S 
bus is the source for this instruction. The MSP will test the sign of the S bus and force the SSF pin tc the proper 
value. All other packages use the SSF pin as input to determine instruction execution (See Section 10.5 for special 
considerations involving the SSF pin). 

CONDITION CODE 

N - INPUT MSB equal one 

OVR — INPUT equal 8000 (hex) 

C n + 8 — CARRY OUT equal one 

Z — RESULT equal zero 

5.6 SIGN MAGNITUDE/TWO'S COMPLEMENT INSTRUCTION (SMTC): 17-10 = 58 16 

This instruction allows conversion from two's complement representation to sign magnitude representation, or 
vice-versa, in one clock cycle. The operand placed on the S bus is the source for this instruction. 

When the bit pattern 8000 (hex notation) is converted, the result is 0000 and the overflow condition (negative 
zero) the correct result is generated. Also, if the input is in two's complement notation, the overflow indicates an il¬ 
legal conversion. 

CONDITION CODE 

N — RESULT MSB equal one 

OVR - INPUT equal 8000 (hex) 

C n + 8 — INPUT equal 0000 (hex) 

Z — RESULT equal zero 


4-28 
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5.7 ADD IMMEDIATE INSTRUCTION (ADDI): 17-10 = 6816 

This instruction is used to add a specified constant value to the operand placed on the S bus. The constant will be 
between the values of 0 and 1 5. The constant value is specified by the un-used register file address (A port) not re¬ 
quired to support this instruction. Forcing the carry input will add an additional one to the result. 

(VALUE = A3-A0) 

CONDITION CODE 

N — RESULT MSB equal one 

OVR - ARITHMETIC SIGNED OVERFLOW 

C n + 8 — CARRY OUT equal one 

Z — RESULT equal zero 

5.8 SUBTRACT IMMEDIATE INSTRUCTION (SUBI): 17-10 = 78 16 


CONDITION CODE 

N - RESULT MSB equal one 

OVR - ARITHMETIC SIGNED OVERFLOW 

Cn + 8 — CARRY OUT equal one 

Z — RESULT equal zero 

5.9 BYTE INSTRUCTIONS 

There are eight byte instructions included in Group 3 instructions. These instructions modify selected bytes of the 
operand selected on the S bus. A byte is selected by forcing SIOO to a low value (same as SET1, SETO, TB1, and 
TBO instructions). Multiple bytes may be selected only if they are adjacent to one another. 

NOTE: At least one byte must be nonselected during these instructions. 

The nonselected bytes are passed through unaltered. Byte status is forced through the most-significant package ex¬ 
cept for the sign of the result (N), which is forced to zero (low). 

CONDITION CODE 

(Most-Significant Package) 

None (force to zero) 

BYTE signed overflow 
BYTE carry out equal one 
BYTE result equal to zero 

(Selected BYTES-other than MSP) 

G — Normal generate 

P — Normal propagate 

C n + 8 — Normal carry out 

Z — RESULT equal to zero 

(Nonselected BYTES-other than MSP) 

G — No generate (force to one) 

P — Propagate (force to zero) 

Cn + 8 — C n 

Z — None (force to one) 


N 

OVR 

*-n + 8 
Z 


This instruction is used to subtract a specified constant value from the operand placed on the S bus. The constant 
value is specified by the un-used register file address (A port) that is not required to support this instruction. The 
constant applied is the least significant four bits of a two's complement number. The device sign extends the 
constant over the entire word length. Therefore, the value of the constant is between - 1 2 (1111) and - 1 62 
(0000) with C n = 0. Forcing C n = 1 2 adds one to each value, i.e., 0000 with C n = 1 2 adds - 1 52 to the operand. 

(VALUE = A3-A0) 
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6. GROUP 4 INSTRUCTIONS 

Hex code 0 of Group 1 instructions is used to access Group 4 instructions. Group 4 instructions are summarized in 
Table 8. 


TABLE 8-GROUP 4 INSTRUCTIONS 


INSTRUCTION BITS (17-10) 

OP CODE (HEX) 

MNEMONIC 

FUNCTION 

00 

CRC 

Cyclic Redundancy Character Accumulation 

10 

SEL 

Select S/R 

20 

SNORM 

Single Length Normalize 

30 

DNORM 

Double Length Normalize 

40 

D1VRF 

Divide Remainder FIX 

50 

SDIVQF 

Signed Divide Quotient FIX 

60 

SMULI 

Signed Multiply Iterate 

70 

SMULT 

Signed Multiply Terminate 

80 

SDIVIN 

Signed Divide Initialize 

90 

SDIVIS 

Signed Divide Start 

AO 

SDIVI 

Signed Divide Iterate 

BO 

UDIVIS 

Unsigned Divide Start 

CO 

UDIVI 

Unsigned Divide Iterate 

DO 

UMULI 

Unsigned Multiply Iterate 

EO 

SDIVIT 

Signed Divide Terminate 

FO 

UDIVIT 

Unsigned Divide Terminate 



6.1 CYCLIC REDUNDANCY CHARACTER ACCUMULATION INSTRUCTION (CRC): 17-10 = 00-|6 

Serial binary data which is transmitted over a channel is susceptible to error bursts. These bursts may be detected 
and corrected by standard encoding methods such as cyclic redundancy check codes, fire codes, or computer 
generated codes. These codes all divide the message vector by a generator polynominal to produce a remainder 
which contains parity information about the message vector. If a message vector of m bits (a(x)) is divided by a 
generator polynominal g(x) of order K-1, a K bit remainder r(x) is formed. The code vector c(x) consisting of m(x) 
and r(x) of length n = m + k is transmitted down the channel. The receiver divides the received vector by g(x). After 
m divide iterations, r(x) will be regenerated only if there is no error in the message bits. After K more iterations the 
result will be zero if and only if no error has occurred in either the message or the remainder. 

The receiver performs the following operations (8N is the word length): 


1) Load MQ with first 8N message bits of received vector c'(x). 

2) Load Reg POLY with polynominal g(x). 

3) Clear Reg SUM 

4) CRC S port = SUM 

R port = POLY Repeat 8N times 

F port = REMAINDER (Place into SUM) 

5) Load MQ with next 8N digits. 

6) Repeat steps 4 and 5 (n/8N-1) TIMES. 

7) SUM now contains remainder r'(x) of c'(x). 

8) Call syndrome generation routine if desired. 


CONDITION CODE 
N 

OVR 
Cn + 8 
Z 


None (force to zero) 
None (force to zero) 
None (force to zero) 
RESULT = zero 


Note that the most significant bit of g(x) = gk- 1 x k-1 + gk-2 x k-2 + . . gO x o j s implied and that POLY (o) is set to 
zero if the length of g(x) requires less bits than are in the machine word width. 
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FIGURE 9-CRC ACCUMULATION 
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6.2 SELECT S/R INSTRUCTION (SEL): 17-10 = 10-)6 

This instruction is used to pass either the S bus or the R bus to the output depending on the state of the SSF input 
pin. Normally, the preceeding instruction would test the two operands and the resulting status information used to 
force the SSF input pin. SSF = 0 will output the R bus and SSF = 1 will output the S bus. 


CONDITION CODE 
N 

OVR 
Cn + 8 
Z 


RESULT MSB equal one 
None (Force to zero) 
None (Force to zero) 
RESULT equal zero 


6.3 



SINGLE-LENGTH NORMALIZE INSTRUCTION (SNORM): 17-10 = 20-|6 

This instruction will cause the contents of the MQ register to shift toward the most-significant bit. Zeroes are 
shifted in via the QIOO input. The number of shifts performed can be counted and stored in one of the Register files 
by forcing a high at the C n input. When the two most-significant bits are of opposite value, normalization is com¬ 
plete. This condition is indicated on the microcycle that completes the normalization at the OVF output. The same 
condition can be anticipated by testing the C n + 8 output one microcycle sooner. 

The chip contains conditional logic that inhibits the shift function (and also inhibits the register file increment) if the 
number within the MQ register is already normalized at the beginning of the instruction. 


CONDITION CODE 
N 

OVR 
Cn + 8 
Z 


MSB of result 
MSB XOR 2nd MSB 
CARRY OUT equal one 
RESULT equal zero 


6.4 DOUBLE-LENGTH NORMALIZE INSTRUCTION (DNORM): 17-10 = 30-| 6 

This instruction will cause the contents of a double-length word (Register file contains the MS half and the MQ 
register contains the LS half), to shift toward the most-significant bit. Zeroes are shifted in via the QIOO input. 
When the two most-significant bits are of opposite value, normalization is complete. This condition is indicated on 
the microcycle that completes the normalization at the OVF output. The same condition can be anticipated by 
testing the C n + 8 output one microcycle sooner. 

The chip contains conditional logic which inhibits the shift function if the number is already normalized at the begin¬ 
ning of the instruction. The MS half of the operand must be placed on the S bus. 


CONDITION CODE 
N 

OVR 
Cn + 8 
Z 


MSB of result 
MSB XOR 2nd MSB 
None (Force to zero) 
RESULT equal zero 
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FIGURE 10 - SINGLE- AND DOUBLE-LENGTH NORMALIZE 
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6.5 MULTIPLY OPERATIONS 

The ALU performs three unique types of N by N multiplies each of which produces a 2N-bit result. All three types of 
multiplication proceed via the following recursion: 

P(J + 1) = 2[P(J) = Multiplicand X M (8N-J)] 

where P(J) = partial product at iteration number J 
N = number of 'AS888 packages that are cascaded 
P(J + 1) = partial product at iteration number J + 1 
J varies from 0 to 8N [N = 2 for 16 x 16 multiply] 

M (8N-J) = mode bit (unique to multiply type) 

2 denotes some type of shift (unique to multiply) 

Notice that by proper choice of mode terms and shifting operations signed, unsigned and mixed multiplies (signed 
times unsigned) may be performed. 

All multiplies assume that the multiplier is stored in MQ before the operation begins (in the case of mixed multiply, 
the unsigned number must be the multiplier). 

The processor has the following multiply instructions: 

1. SIGNED MULTIPLY ITERATE (SMULI): 17-10 = 60-| 6 

2. SIGNED MULTIPLY TERMINATE (SMULT): 17-10 = 70-| 6 

3. UNSIGNED MULTIPLY ITERATE (UMULI): 17-10 = D0-| 6 

The signed multiply iterate (SMULI) instruction performs a signed times signed iteration. This instruction interprets 
M(8N-J) bit as the multiplier. The shift is a double-precision right shift one bit. This instruction is repeated 1 5 times 
for a 16 x 1 6 signed multiply. This instruction will also be used 1 6 consecutive times for a mixed multiplication. 

The signed multiply terminate (SMULT) instruction provides correct (negative) weighting of the sign bit of a 
(negative) multiplier in signed multiplication. The instruction is identical to signed multiply iterate (SMULI) except 
that M(8N-J) is interpreted as -X8N (sign bit of the multiplier). 

The unsigned multiply iterate (UMULI) performs an unsigned multiplication iteration. This instruction interprets 
M(8N-J) as the X(8N-J) bit of the multiplier. The shift is a double-precision right shift with the carry out from the 
(P(J) + Multiplicand X M(8N-J)] operation forced into bit 8N of P(J + 1). This instruction is used in unsigned and mix¬ 
ed multiplication. 


SMULI, SMULT 


SLICES 



4-35 


FIGURE 11 - MULTIPLICATION OPERATIONS 
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6.6 SIGNED MULTIPLICATION 

Signed multiplication performs an 8N + 2 clock 2's complement multiply. The instructions necessary to produce an 
algebraically correct result proceed in the following manner: 


Zero register to be used for accumulator 
Load MQ with multiplier 


SMULI (repeat 8N-1 times) 

S port 

= Accumulator 


R port 

= Multiplicand 


F port 

= Iteration Result 

SMULT 

S port 

= Accumulator 


R port 

= Multiplicand 


F port 

= Product (MSH) 


At completion, the accumulator will contain the 8N most-significant bits and the MQ contains the 8N least- 
significant bits of the product. 

The status for the signed multiply iterate should not be used for any testing (overflow is not set by SMULI). The 
following status is set for the signed multiply terminate instruction: 

N — RESULT MSB equal one 

OVR — Forced to zero 

C n -|-8 — Carry out equal to one 

Z — Double precision result is zero 

6.7 UNSIGNED MULTIPLICATION 

Unsigned multiplication produces an unsigned times unsigned product in 8N + 2 clocks. The instructions necessary 
to produce an algebraically correct result proceed in the following manner: 

Zero register to be used for accumulator 
Load MQ with multiplier 

UMULI 8N times) S port = Accumulator 

R port = Multiplicand 

F port = Iteration result (product MSH on final result) 

Upon completion, the accumulator will contain the 8N most-significant bits and the MQ contains the 8N least- 
significant bits of the product. 

The status set by the unsigned multiply iteration is meaningless except on the final execution of the instruction. The 
status set by the unsigned multiply iteration instruction is as follows: 

N - RESULT MSB equal one 

OVR — Forced to zero 

Cn + 8 — Carry out equal to one 

Z — Double-precision result is zero 

6.8 MIXED MULTIPLICATION 

Mixed multiplication multiplies a signed multiplicand times an unsigned multiplier to produce a signed result in 
8N + 2 clocks. The steps are as follows: 

Zero register used for accumulator 
Load MQ with unsigned multiplier 
SMULI (8N times) 
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Upon completion, the accumulator will contain the 8N most-significant bits and the MQ contains the 8N least- 
significant bits of the product. 

The following status is set by the last SMULI instruction: 


N 

OVR 
Cn + 8 
Z 


RESULT MSB equal one 
Forced to zero 
Carry out equal to one 
Double-precision result is zero 


DIVIDE OPERATIONS 

The divide uses a nonrestoring technique to perform both signed and unsigned division of 16N bit integer dividend 
and a 8N bit integer divisor. It produces an 8N integer quotient and remainder. 

The remainder and quotient will be such that the following equation is satisfied: 

(Quotient) X (Divisor) + Remainder = Dividend 
The processor has the following divide instructions: 

1. UNSIGNED DIVIDE START (UDIVIS): 17-10 = BOi 6 

2. UNSIGNED DIVIDE ITERATE (UDIVI): 17-10 = COi 6 

3. UNSIGNED DIVIDE TERMINATE (UDIVIT): 17-10 = F0-|6 

4. SIGNED DIVIDE INITIALIZE (SDIVIN): 17-10 = 80i 6 

5. SIGNED DIVIDE START (SDIVIS): 17-10 = 90i 6 

6. SIGNED DIVIDE ITERATE (SDIVI): 17-10 = A0i6 

7. SIGNED DIVIDE TERMINATE (SDIVIT): 17-10 = E0i6 

8. DIVIDE REMAINDER FIX (DIVRF): 17-10 = 40-|6 

9. SIGNED DIVIDE QUOTIENT FIX (SDIVQF): 17-10 = 50-|6 

The unsigned divide iterate start (UDIVIS) instruction begins the iterate procedure while testing for overflow. 
Overflow is reported when the first subtraction of the divisor from the MSH of the dividend produces carry out. The 
test detects quotient overflow and divide by zero. 

The unsigned divide iterate (UDIVI) instruction forms the quotient and remainder through iterative substract/add- 
shift operations of the divisor and dividend. One quotient bit is generated on each clock. 

The unsigned divide iterate terminate (UDIVIT) instruction completes the iterate procedure generating the last quo¬ 
tient bit. 

The signed divide initialize (SDIVIN) instruction prepares for iteration by shifting the dividend, and stores the sign of 
the dividend for use in the following instructions. 

The signed divide iterate start (SDIVIS) instruction calculates the difference between the divisor and MSH of the 
dividend. Partial detection of overflow is also done during this instruction. Operations with like signs (positive quo¬ 
tient) and division by zero will overflow during this instruction (including zero divisor). Operations with unlike signs 
are tested for overflow during the signed divide quotient fix instruction (SDIVQF). Partial overflow results are saved 
and will be used during SDIVQF when overflow is reported. 

The signed divide iterate terminate (SDIVIT) instruction completes the iterate procedure, generating the last quo¬ 
tient bit. It also tests for a remainder equal to zero, which determines the action to be taken in the following correc¬ 
tion (fix) instructions. 

The divide remainder fix (DIVRF) instruction corrects the remainder. If a zero remainder was detected by the 
previous instructions, the remainder is forced to zero. For non-zero remainder cases where the remainder and divi¬ 
dend have the same sign, the remainder is correct. When the remainder and dividend have unlike signs, a correction 
add/subtract of the divisor to the remainder is performed. 

The signed divide quotient fix (SDIVQF) instruction corrects the quotient if necessary. This correction requires ad¬ 
ding one to the incorrect quotient. An incorrect quotient results if the signs of the divisor and dividend differ and the 
remainder is non-zero. An incorrect quotient also results if the sign of the divisor was negative and the remainder is 
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Overflow detection is completed during this instruction. Overflow may be generated for differing signs of the divi¬ 
dend and divisor. The partial overflow test result performed during SDIVIS is ORed with this test result to produce a 
true overflow indication. 


6.10 SIGNED DIVIDE USAGE 

The instructions necessary to perform an algebraically correct division of signed numbers are as follows: 



Load MQ with the least-significant half of the dividend 


SDIVIN 

S port 

= 

MSH of dividend 


R port 

= 

Divisor 


F port 

= 

Intermediate result 

SDIVIS 

S port 

= 

Result of SDIVIN 


R port 

= 

Divisor 


F port 

= 

Intermediate result 

SDIVI (8N-2 times) 

S port 

= 

Result of SDIVIS (or SDIVI) 


R port 

= 

Divisor 


F port 

= 

Intermediate result 

SDIVIT 

S port 

= 

Result of last SDIVI 


R port 

= 

Divisor 


F port 

= 

Intermediate result 

DIVRF 

S port 

= 

Result of SDIVIT 


R port 

= 

Divisor 


F port 

= 

Remainder 

SDIVQF 

S port 

= 

MQ register 


R port 

= 

Divisor 


F port 

= 

Quotient 


The status of all signed divide instructions except SDIVIN, DIVRF, and SDIVQF is as follows: 

N — Forced to zero 

OVR — Forced to zero 

C n + 8 — CARRY OUT equal to one 

Z — Intermediate result is zero 

The status of the SDIVIN instruction is as follows: 

N — Forced to zero 

OVR — Forced to zero 

*-n + 8 ~ Forced to zero 

Z — Divisor is zero 

The status of the DIVRF instruction is as follows: 

N — Forced to zero 

OVR — Forced to zero 

C n + 8 — CARRY OUT equal to one 

Z — Remainder is zero 

The status of the SDIVQF instruction is as follows 

N — Sign of quotient 

OVR — Divide overflow 

C n + 8 — CARRY OUT equal to one 

Z — Quotient is zero 
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The quotient is stored in the MQ register and the remainder is stored in the register file location that originally held 
the most significant word of the dividend. If fractions are divided, the quotient must be shifted right one bit, and the 
remainder right three bits to obtain the correct fractional representations. 

The signed division algorithm is summarized in Table 9. 


TABLE 9-SIGNED DIVISION ALGORITHM 


OP 

CODE 

MNEMONIC 

CLOCK 

CYCLES 

INPUT 

S PORT 

INPUT 

R PORT 

OUTPUT 

F PORT 

E4 

LMQ 

1 

Dividend (LS Half) 

- 

Dividend (LS Half) 

80 

SDIVIN 

1 

Dividend IMS Half) 

Divisor 

Remainder (N) 

SO 

SDIVIS 

1 

Remainder (N) 

Divisor 

Remainder (N) 

AO 

SDIVI 

8N-2* 

Remainder (N) 

Divisor 

Remainder (N) 

EO 

SDIVIT 

1 

Remainder (N) 

Divisor 

Remainder (Unfixed) 

40 

DIVRF 

1 

Remainder (Unfixed) 

Divisor 

Remainder 

50 

SDIVQF 

1 

MQ Register 

Divisor 

Quotient 


N - Number of 'AS888/'AS889 cascaded packages. 


6.11 UNSIGNED DIVIDE USAGE 

The instructions necessary to perform an algebraically correct division of unsigned numbers are as follows: 


Load MQ with the least-significant half of the dividend 


UDIVIS 

S port 

= 

MSH of dividend 


R port 

= 

Divisor 


F port 

= 

Intermediate result 

UDIVI 

S port 

= 

Result of UDIVIS (OR UDIVI) 


R port 

= 

Divisor 


F port 

= 

Intermediate result 

UDIVIT (8N-1 times) 

S port 

= 

Result of last UDIVI 


R port 

= 

Divisor 


F port 

= 

Remainder (unfixed) 

DIVRF 

S port 

= 

Result of UDIVIT 


R port 

= 

Divisor 


F port 

= 

Remainder 


The status of all unsigned divide instructions except UDIVIS is as follows: 

N — Forced to zero 

OVR — Forced to zero 

Cn + 8 — CARRY OUT equal to one 

Z — Intermediate result is zero 

The status of the UDIVIS instruction is as follows: 

N — Forced to zero 

OVR — Divide overflow 

C n + 8 — CARRY OUT equal to one 

Z — Intermediate result is zero 

If fractions are divided, the remainder must be shifted right two bits to obtain the correct fractional representation. 
The quotient is correct as is. The quotient is stored in the MQ register at the completion of the divide. 

The unsigned division algorithm is summarized in Table 10. 





SDIVIN, SDIVS, SDIVI 
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FIGURE 12-DIVIDE OPERATIONS 


UDIVS, UDIVI 


182 
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FIGURE 12-DIVIDE OPERATIONS (Continued) 
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TABLE 10-UNSIGNED DIVISION ALGORITHM 


OP 

CODE 

MNEMONIC 

CLOCK 

CYCLES 

INPUT 

S PORT 

INPUT 

R PORT 

OUTPUT 

F PORT 

E4 

LMQ 

1 

Dividend (LS Half) 

- 

Dividend (LS Half) 

BO 

UDIVIS 

1 

Dividend (MS Half) 

Divisor 

Remainder (N) 

CO 

UDIVI 

8N-1 * 

Remainder (N) 

Divisor 

Remainder (N) 

FO 

UDIVIT 

1 

Remainder (N) 

Divisor 

Remainder (Unfixed) 

40 

DIVRF 

1 

Remainder (Unfixed) 

Divisor 

Remainder 


*N = Number of 'AS888/'AS889 cascaded packages. 


7. GROUP 5 INSTRUCTIONS 

Hex code F of Group 1 instructions is used to access Group 5 instructions. Group 5 instructions are summarized in 
Table 11. 


TABLE 11 - GROUP 5 INSTRUCTIONS 


INSTRUCTION BITS (17-10) 

OP CODE (HEX) 

MNEMONIC 

FUNCTION 

OF 

CLR 

Clear 

IF 

CLR 

Clear 

2F 

CLR 

Clear 

3F 

CLR 

Clear 

4F 

CLR 

Clear 

5F 

CLR 

Clear 

6F 

CLR 

Clear 

7F 

BCDBIN 

BCD to Binary 

8F 

EX3BC 

Excess-3 Byte Correction 

9F 

EX3C 

Excess-3 Word Correction 

AF 

CLR 

Clear 

BF 

CLR 

Clear 

CF 

CLR 

Clear 

DF 

BINEX3 

Binary to Excess-3 

EF 

CLR 

Clear 

FF 

NOP 

No Operation 


7.1 CLEAR INSTRUCTIONS (CLR) 

There are eleven clear instructions listed in Table 11. The instructions force the ALU output to be zero and the BCD 
flip-flops to be cleared. 


CONDITION CODE 
N 

OVR 
Cn + 8 
Z 


None (force to zero) 
None (force to zero) 
None (force to zero) 
Active (one) 


7.2 NO OPERATION INSTRUCTION (NOP): 17-10 = FF-|6 

This instruction is identical to the clear instructions except that the BCD flip-flops retain their old value. 

7.3 EXCESS-3 CORRECTION INSTRUCTIONS (EX3BC, EX3C) 

There are two excess-3 correction instructions available: 

1. Excess-3 byte correction (EX3BC): 17-10 = 8Fi6 

2. Excess-3 word correction (EX3C): 17-10 = 9F-|6 


4-42 


118 




'AS888 Ai\ID 'AS889 8-BIT PROCESSOR SLICES 


One instruction supports the byte mode and the other supports the word mode. These instructions correct the 
excess-3 additions (subtractions) in either the byte or word mode. For correct excess-3 arithmetic, this instruction 
must follow each add/subtract. The operand must be on the S port. 

NOTE: The previous arithmetic overflow should be ignored. 

The status of the EX3C instruction is as follows: 


CONDITION CODE 
N 

OVR - 

Cn + 8 ~* 
Z 

The status of the EX3BC 
CONDITION CODE 


MSB or result 
Signed overflow 
CARRY OUT equal one 
None (Force to one) 

instruction is as follows: 


7.4 


N 

OVR 
Cn + 8 
Z 


— None (Force to zero) 

— Byte signed overflow 

— CARRY OUT equal one 

— None (Force to one) 


RADIX CONVERSIONS 



Conversions between decimal and binary number representations are performed with the aid of two special instruc¬ 
tions; BINEX3 and BCDBIN. 


7.4.1 BCD To Binary Instructions (BCDBIN): 17-10 = 7F-J6 

This instruction allows the user to convert an N-digit BCD number to a 4N-bit binary number in 4N plus 4 clocks. 
This function sums the R bus, the S bus, and the CN bit, performs an arithmetic left shift on the ALU result, and 
simultaneously circular shifts the MQ left. 


CONDITION CODE 
N 

OVR 
Cn + 8 
Z 


MSB of result 

Signed arithmetic overflow* 
CARRY OUT equal one 
RESULT equal zero 


* Overflow may be the result .of an ALU operation or the arithmetic left shift operation. 

The following code illustrates the BCD to binary conversion technique. 


Let ACC be an accumulator register 

Let NUM be the register which contains the BCD number 

Let MSK be a mask register 


Ml: LOADMQ NUM 

M2: SUB ACC, ACC, SLCMQ 

M3: SUB, MSK, MSK, SLCMQ 

M4: SLCMQ 

M5: SLCMQ 

M6: ADDI ACC, MSK, 1 5io 

LI: AND MQ, MSK, R1, SLCMQ 


L2: ADD, ACC, R1, R1, SLCMQ 


LOAD MQ WITH BCD NUMBER 
CLEAR ACC AND ALIGN MQ 
CLEAR MSK AND ALIGN MQ 
ALIGN 
ALIGN 

MSK = 15-|0 
EXTRACT ONE DIGIT 
ALIGN MQ 
ACC + DIGIT 
IS STORED IN R1 
ALIGN MQ 
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L3: BCDBIN, R1, R1, ACC 

L4: BCDBIN, ACC, R1 ACC 

M7: AND MQ, MSK, R1 

M8: ACC + R1 - ACC 


4 xACC + 4 x DIGIT 
IS STORED IN ACC 
ALIGN MQ 

10 x ACC + 1 0 x DIGIT 
IS STORED IN ACC 
ALIGN MQ 
REPEAT LI THRU L4 
N-1 TIMES 
FETCH LAST DIGIT 
ADD IN LAST DIGIT 


The previous code generates a binary number by executing the standard conversion formula for a BCD number 
(shown for 32 bits). 

ABCD = ((A X 10 + B) X 10 + C) X 10 + D 

Notice that the conversion begins with the most-significant BCD digit and that the addition is performed in radix 2. 



7.4.2 Binary To Excess-3 Instructions (BINEX3): 17-10 = DF-jg 

This instruction allows the user to convert an N-bit binary number to a N/4-bit excess-3 number representation in 
2N + 3 clocks. The data on the R and S ports are summed with the MSB of the MQ register. The MQ register is 
simultaneously shifted left circularly. 


CONDITION CODE 
N 

OVR 
Cn + 8 
Z 


MSB of result 
Signed arithmetic overflow 
CARRY OUT equal one 
RESULT equal zero 


The following illustrates the binary to excess-3 conversion technique. 

Let NUM be a register containing an unsigned binary number 
Let ACC be an accumulator 


Ml: LOADMQ NUM 

M2: CLEAR ACC 

M3: SET1 ACC H/33/ 

LI: BINEX3 ACC, ACC, ACC 

L2: EX3C ACC 


LOAD MQ WITH BINARY NUMBER 

CLEAR ACC 

ACC - HEX/3333 . . . 

DOUBLE ACC AND ADD IN MSB OF MQ 
ALIGN MQ 
EXCESS 3 CORRECT 
REPEAT LI AND L2 
N TIMES 


The previous code generates an excess-3 number by executing the standard conversion formula for a binary 
number. 

a n 2 n + a n - 1 2 n_ 1 +a n - 22 n_2 + . . . a()2° = [(2a n + a n _ i )2 + a n _ 212 + . . . ao 

Notice that the conversion begins with the most significant binary bit and that the addition is performed in radix-10 
(excess-3). 

8. DECIMAL ARITHMETIC 

Decimal numbers are represented in excess-3 code. Excess-3 code numbers may be generated by adding three to 
each digit of a Binary Coded Decimal (BCD) number. The hardware necessary to implement excess-3 arithmetic is 
only slightly different from binary arithmetic. Carries from one digit to another during addition in BCD occur when 
the sum of the two digits plus the carry-in is greater than or equal to ten. If both numbers are excess-3, the sum will 
be excess-6, which will produce the proper carries. Therefore, every addition or subtraction operation may use the 
binary adder. To convert the result from excess-6 to excess-3, one must consider two cases resulting from a BCD 
digit add: (1) where a carry-out is produced, and (2) where a carry-out is not produced. If a carry-out is not produc- 1 182 
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ed, three must be subtracted from the resulting digit. If a carry is produced, the digit is correct as a BCD number. For 
example, if BCD 5 is added to BCD 6, the excess-3 result would be 8 + 9 = 1 (with a carry), A carry rolls the 
number through the illegal BCD representations into a correct BCD representation. Binary 3 must be added to digit 
positions that produce a carry-out to correct the result to an excess-3 representation. Every addition and subtrac¬ 
tion instruction stores the carry generated from each 4-bit digit location for use by the excess-3 correction func¬ 
tions. These correction instructions (word or byte) must be executed in the clock cycle immediately after the addi¬ 
tion or subtraction operation. 

Signed numbers may be represented in ten's complement form by complementing the excess-3 number. As an ex¬ 
ample, let's add the decimal number -423 to the decimal number 24, which will be represented by 8AA and 357 
in excess-3 respectively. 


8 AA 


357 


C01 

Sum 

011 

Carry 

934 

Excess-3 correct 

-6CC 

Complement 

-399 

Excess-3 to decimal 


Complements of excess-3 numbers may be generated by subtracting the excess-3 number from an excess-3 zero 
followed by an excess-3 correct. 


9. EXCESS-3 TO USASCII CONVERSION 

Input/output devices or files represent numbers differently than high-speed central processing units. I/O devices 
handle all alphanumeric data similarly. CPU's handle more numeric data than alphabetic data and store numeric data 
in packed form to minimize calculation thoughput and reduce memory requirements. To represent the cost of a shirt 
that was $ 10.96, the I/O device would handle the six USASCII characters "$", "1", "0", "9", "6", which 

would require 6 bytes of storage. In packed BCD, this number could be stored as 1046 in four bytes of data. The 
'AS888/'AS889 may be programmed to perform data format conversions such as converting excess-3 BCD to 
USASCII. 

The code below converts a packed word of excess-3 BCD to 2 unpacked words of USASCII code. Instruction 
"MAIN1" reads the input word from memory into Register 0 (RO). For illustrative purposes, suppose this data was 
43C9, which represents the $10.96 shirt in excess-3 code. "MAIN2" and "MAIN3" generate a constant of 
2D2Di 6- which is an offset constant to convert excess-3 numbers to USASCII. "MAIN4" copies RO into R2 to set 
up the subroutine parameters and calls the subroutine "UNPACK". UNPACK2" strips off the upper byte leaving 
00C9 in R2. "UNPACK2" and "UNPACK3" together shift the contents of R2 one character position and place and 
the result 0C90 into R3. "UNPACK4" performs a logical OR operation to produce 0CD9 in register 2. "UNPACK5" 
clears the most significant nibble in each byte to produce 0C09 in R2. "UNPACK6" adds the constant 2D2Di 6 to 
R2 to produce 3936 the ACSII representatation of the numerals 96 and returns program control to "MAIN5". 
"MAIN5" through "MAIN9” align the two remaining characters and call UNPACK and the process repeats. Finally 
the USASCII representation of 1 096 is stored into memory. (Note that no attempt was made to pack the "$" or 
"." characters.) 


Unpacking Excess-3 to USASCII: 


MAIN1: READ, RFA(O) 

MAIN2: XOR, RFA(4), RFB(4), RFC(4) 

MAIN3: SET1, RFB(4), RDC(2), RFA(D), MSH, LSH 

MAIN4: MOVE, RFA(O), RFC(2), JSR(UNPACK) 

MAIN5: MOVE, RFA(2), RFC(1) 

MAIN6: ADDRS, RFB(O), RFA(O), RFC(O), SLC 

MAIN7: ADDRS, RFB(O), RFA(O), RFC(O), SLC 

MAIN8: ADDRS, RFB(O), RFA(O), RFC(O), SLC 

MAIN9: ADDRS, RFB(O), RFA(O), RFC(O), SLC, 

JSR (UNPACK) 

MAIN10: STORE, RFA(1) 

MAIN11: STORE, RFA(2) 


; READ IN PACKED EXCESS-3 
; CLEAR R4 

; GENERATE HEXIDECIMAL 2D2D-| 6 
; COPY RFA(O) INTO RFA(2), PROC CALL 
; TWO CHARACTERS IN R1 
; RO SHIFTED 2 
; RO SHIFTED 4 
; RO SHIFTED 6 
; RO SHIFTED 8 

; STORE USASCII, TWO CHARACTERS 
IN R2 

; STORE USASCII 
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UNPACK1: SETO, RFB(2), RFC(F), RFA(F), MSH 

UNPACK2: ADDRS, RFB(2), RFA(2), RFC(3), SLC 

UNPACK3: ADDRS, RFB(3), RFA(3), RFC(3), SLC 

UNPACK4: OR, RFB(2), RFA(3), RFC(2) 

UNPACK5: SETO, RFB(2), RFC(F), RFAjO), LSH, MSH 

UNPACK6: ADDRS, RFB(2), RFB(4), RFC{2), RTS 


; CLEAR MSH 
; SHIFT R2 TWO PLACES 
; SHIFT R3 TWO PLACES 
; OR R3 TO R2 

; CLEAR MOST SIGNIFICANT 4 BITS 
IN EACH BYTE 
; ADD HEX 2D, RETURN 


10. ELECTRICAL CHARACTERISTICS 

10.1 ABSOLUTE MAXIMUM RATING OVER OPERATING FREE-AIR TEMPERATURE RANGE 
(UNLESS OTHERWISE NOTED) 


Supply voltage, Vcci.7 V 

Supply voltage, VcC2. 3 V 

Input voltage.7 V 

High-level voltage applied to 3-state outputs.5.5V 

Operating free-air temperature range: SN54AS'.- 55 °C to 1 25 °C 

SN74AS'.0°C to 70 °C 

Storage temperature range.- 65 °C to 1 50 °C 


10.2 RECOMMENDED OPERATING CONDITIONS 



SN54AS' 

SN74AS' 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

V CC1 170 supply voltage 

4.5 5 5.5 

4.5 5 5.5 

V 

V CC2 STL internal logic supply 

voltage 

1.8 2 2.2 

1.8 2 2.2 

V 

V 11 _| High-level input voltage 

2 

2 

V 

V|(_ Low-level input voltage 

0.8 

0.8 

V 

Iqh High-level output current 

-1 

-1 

mA 


-2.67 

IqL Low-level output current 

All outputs except G 

8 

8 

mA 

G" 

16 

16 

Ta Operating free-air temperature 

-55 125 

0 70 

°C 


1 The extended limits apply only if Vqc is maintained between 4.75 V and 5.25 V. 


Additional information on these products can be obtained from the factory as it becomes available. 
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10.3 ELECTRICAL CHARACTERISTICS OVER RECOMMENDED OPERATING FREE-AIR TEMPERATURE RANGE 
(UNLESS OTHERWISE NOTED) 


PARAMETER 

TEST CONDITIONS 

SN54AS' 

SN74AS' 

UNIT 

MIN TYpt MAX 

MIN TYpt MAX 

V|K 

Vcci = 4.5 V, i| = —18 mA 

- 1.2 

-1.2 

V 

VOH 

V CC1 = 4.5 V, Ioh = - 1 mA 

2.4 3.4 

2.4 3.4 

V 

V CC i = 4.75 V, Iq H = -2.6 mA 

2.4 3.4 

2.4 3.4 

VOL 

All outputs 

except G 

Vcci = 4.5 V, Iql = 8 mA 

0.55 

0.55 

V 

G 

V CC1 = 4.5 V, lOL =16 mA 

0.55 

0.55 

l| 


Vcci = 5.5 V, V| = 7 V 

100 

100 

„A 

IlH 


V CC1 = 5.5 V, V, = 2.7 V 

20 

20 

„A 

hL 

All inputs except 

EA and OEB 

V C ci = 5.5 V, V| = 0.5 V 

0.2 

0.2 

mA 

EA and OEB 

Vcci = 5.5 V, V| = 0.5 V 

0.4 

0.4 

'O 5 


V CC1 = 5.5 V, V 0 = 2.25 V 

-30 -112 

-30 -112 

mA 

! OZH 


V C ci = 5.5 V, V 0 = 2.7 V 

20 

20 

f*A 

'OZL 


Vcci = 5.5 V, V 0 = 0.5 V 

0.2 

0.2 

mA 

•cci 

VCCI = 5.5 V 

Outputs low 

100 

100 

mA 

Outputs disabled 



'CC2 

V CC 2 = 2.2 V 

Outputs high 



mA 

Outputs low 

130 

130 

Outputs disabled 




t All typical values are at Vqq = 5 V, - 25 °C. 

5 The output conditions have been chosen to produce a current that closely approximates one-half of the true short-circuit current, Iqs- 


10.4 TYPICAL SWITCHING CHARACTERISTICS 


PARAMETER 

FROM 

(INPUT) 

TO (OUTPUT) 

UNIT 

Y 

c n + 8 

G,P 

Z 

N 

OVR 

DA 

DB 

QIO 

SIO 

l pd 

A3-A0, 

B3-B0 

40 

30 

28 

42 

44 

42 

18 

18 

42 

42 

ns 

DA7-DA0, 

DB7-DB0 

28 

18 

16 

30 

32 

30 

- 

- 

30 

30 

Cn 

14 

8 

- 

16 

18 

12 

- 

- 

14 

14 

EA 

32 

22 

20 

34 

36 

34 

6 

- 

34 

34 

EB 

32 

22 

20 

34 

36 

34 

- 

6 

34 

34 

17-10 

36 

26 

24 

38 

40 

38 

- 

- 

40 

40 

OEB 

- 

- 

- 

- 

- 

- 

- 

6 

- 

- 

OEY 

6 

- 

- 

- 

- 

- 

- 

- 

- 

- 

QIO In) 

Shift 

10 

- 

- 

12 

14 

- 

- 

- 

- 

- 

SIO (n) 

Shift 

10 

- 

- 

12 

14 

- 

- 

- 

- 

- 

CK 

40 

30 

28 

42 

44 

42 

18 

18 

42 

42 


Additional information on these products can be obtained from the factory as it becomes available. 




AS888 AND 'AS889 8 BIT PROCESSOR SLICES 


REGISTER FILE WRITE SETUP AND HOLD TIMES 


PARAMETER 

TYP MAX 

UNIT 

l su 

C3-CO 

8 

ns 

DBt 

14 

17-14 

16 

13-10 

22 

OEY 

7 

Y7-Y0 

4 

WE 

4 


C3-C0 

0 


DB* 

0 



17-14 

0 


th 

13-10 

0 



OEY 

0 



Y7-Y0 

4 



WE 

2 



^DB (during select instruction) through Y port. 

Additional information on these products can be obtained from the factory as it becomes available. 



10.5 SPECIAL INSTRUCTION SWITCHING CHARACTERISTICS 

During various special instructions, the SSF pin is used to pass required information between the 'AS888 or 
'AS889 packages which make up a total system. 

For instance, during the multiplication process, the LSB of the multiplier determines whether an ADD/SHIFT or 
SHIFT operation is performed. During multiplication, the SSF pin of the least significant package (LSP) becomes an 
output pin while all other packages become input pins. 

Similarly, during normalization, the required operation depends on whether the two data MSB's are the same or dif¬ 
ferent. Therefore, during normalization the SSF pin of the most significant package (MSP) becomes an output pin 
while all other packages become input pins. 

The following table lists the instructions which force the SSF pin during their execution. The propagation delay from 
various inputs are also shown. The parameter which limits normal system performance is indicated by an asterisk. 
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TABLE 12-SSF PIN DELAYS AND SETUP TIMES 


MNEMONIC 

HEX 

CODE 

SSF SOURCE 


INPUT-* 

-SSF (ns) 


SSF SETUP 

TIME (ns) 

LSP 

MSP 

C n 

'in) 

CK 

B (n) 

CRC 

00 

X 


- 

18 

17 

26* 

20 

SNORM 

20 


X 

- 

18* 

17 

- 

20 

DNORM 

30 


X 

- 

18 

26 

26* 

20 

DIVRF 

40 


X 

- 

18* 

17 

- 

20 

SDIVQF 

50 


X 

- 

18* 

17 

- 

18 

SMULI 

60 

X 


- 

18* 

17 

- 

0 

SDIVIN 

80 


X 

- 

36 

40 

44* 

0 

SDIVIS 

90 


X 

16* 

36 

40 

44 

0 

SDIVI 

AO 


X 

16* 

36 

40 

44 

0 

UDIVIS 

BO 


X 

12* 

28 

32 

36 

0 

UDIVI 

CO 


X 

12* 

28 

32 

36 

0 

UMULI 

DO 

X 


- 

18* 

17 

- 

0 

SDIVIT 

EO 


X 

16* 

36 

40 

44 

0 

ABS 

48 


X 

- 

18 

26 

26* 

20 

SMTC 

58 


X 

- 

18 

26 

26* 

20 

BINEX3 

DF 


X 

- 

18* 

17 

- 

18 

LOADMQ (Arith) 


X 


14* 

36 

40 

44 

0 

LOADMQ (Log) 


X 


- 

28 

32 

36* 

0 

BADD 

88 



16* 

32 

36 

40 

10 

BSUBS 

98 

SOL 

RCE 

16* 

32 

36 

40 

10 

BSUBR 

A8 

IS 

16* 

32 

36 

40 

10 

BINCS 

B8 

MOST 

16* 

32 

36 

40 

10 

BINCNS 

C8 

SIGNIFICANT 

16* 

32 

36 

40 

10 

BXOR 

D8 

BYTE 

- 

32 

36 

40* 

10 

BAND 

E8 

SELECTED 

- 

32 

36 

40* 

10 

BOR 

F8 



- 

32 

36 

40* 

10 

EX3BC 

8F 


f 

- 

32 

36 

40* 

10 



This parameter limits normal system performance. 


Additional information on these products can be obtained from the factory as it becomes available. 
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ADVANCED 
SCHOTTKY TTL 


TYPES SN54AS890, SN54AS891, SN74AS890, SN74AS891 

MICROSEQUENCERS 


D2662 NOVEMBER 1982 


• 14 Bits Wide-Addresses up to 16,384 
Words of Microcode with One Chip 

9 Selects Address from One of Eight Sources 

o STL-AS Technology 

o Independent Read Pointer for Aid in 
Microcode Diagnostics 

• Supports Real-Time Interrupts 

o Two Independent Loop Counters 

O Supports 64 Powerful Instructions 

O Available in Popular 64-Pin DIP ('AS890) 
and in Space-Saving 68-Pin Chip Carrier 
('AS891) 

o Dependable Texas Instruments Quality and 
Reliability 

description 

The 'AS890 and 'AS891 are powerful micro¬ 
sequencers that are the result of the implementation 
of Tl's Advanced Schottky and Schottky Transistor 
Logic. Approximately 2400 Schottky gate 
equivalents are used to construct this high- 
performance sequencer. The 'AS890 or 'AS891 can 
generate an address and provide register status in on¬ 
ly 26 ns (preliminary data) while typically requiring 


SN54AS890, SN74AS890 . . . JD PACKAGE 
(TOP VIEW) 


RAOE 

DRA6 

DRA5 

DRA4 

0RA3 

DRA2 

DRA1 

DRAO 

OSEL 

MUXO 

MUX1 

MUX2 

RCO 

RC1 

RC2 

50 

51 

52 
CE 

Vcci 

VCC2 

CK 

ZERO 

STKWRN/RER 

DRBO 

DRB1 

DRB2 

DRB3 

DRB4 

DRB5 

DRB6 

RBOE 


8 57 3 INC 

9 56 ] YO 

10 55 ]yi 


Hi U64| 

C2 

G 3 

E4 
C5 

E 7 58p 

c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
e 
c 
e 
c 
e 
c 

E 

c 

E 
E 
E 
E 
E 
E 


^ DRA7 
3 DRA8 
3 DRA9 
3 DRA10 
3 DRA11 
3 DRA12 
DRA13 


12 53 

13 52 

14 51 

15 50 


19 46| 

20 45 

21 44 

22 43 

23 42 

24 41 

25 40 

26 39 

27 38 

28 37 

29 36 


3 Y2 
3 Y3 
:y4 
Ey5 
3 Y6 
3 YOE 

3Y7 
3 GND 
3Y8 
3 Y9 
3yio 
3yii 
3 Y1 2 
3 Y13 
3 Tnt 
3 DRB13 
3 DR812 
3 DR811 
3 DRB10 
3 DRB9 
3 DRB8 
3 DRB7 
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only 1.5 watts of power. All internal STL logic in 
these devices operates on a 2-volt power supply that 
must be supplied externally. The information 
generated by the internal STL logic is communicated 
to the rest of the system via 5-volt Advanced Schot¬ 
tky TTL-compatible I/O ports. 

The 'AS890 and 'AS891 select a 14-bit micro¬ 
address from one of eight sources to provide the pro¬ 
per microinstruction sequence for bit-slice processor 
or other microcode based systems. These high- 
performance devices are capable of addressing 
16,384 control store memory locations either se¬ 
quentially or via conditional branching algorithms. 
This multiway branching capability, coupled with a 
nine-word deep FILO (first in, last out) stack, allows 
the microprogrammer to arrange his code in blocks so 
that microprograms may be structured in the same 
fashion as such high-level languages as ALGOL, 
PASCAL, or ADA. 


(TOP VIEW) 


<<<<<< < O <<<<<<<Q 
m a q a a a c. olcc oaoooaoS 



Both polled and real-time interrupt routines are sup¬ 
ported by the 'AS890 and 'AS891 to enhance 
system throughput capability. Vectored interrupts 
may occur during any instruction, including PUSHes 
and POPs. 


^'•4' x-f 


ADVANCE INFORMATION 

This document contains information on 
a new product. Specifications are subject 
to change without notice. 


Copyright © 1982 by Texas Instruments Incorporated 
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TYPES SN54AS890, SN54AS891, SN74AS890, SN74AS891 
MICROSEQUENCERS 


functional block diagram 




1^1 DRA13 - DRAO 

l^l DRB13-DRB0 


REGISTER 
COUNTER A 


REGISTER 
COUNTER B 





S2 - SO 

cc 

MUX2- MUXO 


MICRO¬ 

PROGRAM 

REGISTER 


INTERRUPT 

RETURN 

REGISTER 


INCREMENTER 
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MICROSEQUENCERS 


pin descriptions 


PIN NUMBER(S) 

PIN NAME 

I/O 

PIN FUNCTION 

'AS890 

'AS891 

1 

1 

RAOE 

In 

Enables DRA output, active low 

2-8 

2-8 

DRA6-DRA0 

In/Out 

Seven LSBs of the A direct data I/O port 

9 

10 

OSEL 

In 

MUX control for the source to DRA. Low selects RA, 
high selects stack. 

10-12 

11-13 

MUX0-MUX2 

In 

MUX control for Y output bus (see Table 1) 

13-15 

14-16 

RC0-RC2 

In 

Register/counter controls (see Table 3) 

16-18 

17-19 

S0-S2 

In 

Stack control (see Table 2) 

19 

20 

CC 

In 

Condition code 

20 

21 

Vcci 


5-volt supply for TTL compatible I/O 

21 

22 

VCC2 


2-volt supply for internal STL 

22 

23 

CK 

In 

Clock 

23 

24 

ZERO 

Out 

Zero detect flag for register A and B 

24 

25 

STKWRN/RER 

Out 

Stack overflow, underflow/read error flag 

25-31 

26-32 

DRB0-DRB6 

In/Out 

Seven LSBs of the B direct data I/O port (0 = LSB) 

32 

33 

RBOE 

In 

Enables DRB output, active low 

33-39 

34-40 

DRB7-DRB13 

ln/Out 

Seven MSBs of the B direct data I/O port 

40 

41 

Int 

In 

Active low selects INT RT register to stack 

41-46 

43-46,48-49 

Y13-Y8 

In/Out 

Six MSBs of bidirectional Y port 

47 

47 

GND 


Ground 

48 

50 

Y7 

In/Out 

Seventh bit of bidirectional Y port 

49 

51 

YOE 

In 

Enables Y output bus, active low 

50-56 

52-58 

Y6-Y0 

In/Out 

Seven LSBs of bidirectional Y port (0 = LSB) 

57 

61 

INC 

In 

Incrementer control 

58-64 

62-68 

0RA13-DRA7 

In/Out 

Seven MSBs of direct B data I/O port 


9,60,59,42 

B0-B3 

In 

16-way branch inputs on ’AS891 only 


description (continued) 


Two 14-bit loadable registers/counters may be used for temporary storage of data or utilized as down counters for 
repetitive instructions such as multiplication and division or as loop counters when iterative routines are required. 

The 'AS890 is available in a 64-pin sidebrazed DIP and the 'AS891 is available in a 68-pin chip carrier. The 68-pin ver¬ 
sion features a 4-bit port that appends four user-defineable bits to the DRA or DRB address value for support of 
1 6-way branches for the execution of relative branch addressing schemes. 

Y output multiplexer 

The Y output multiplexer of the 'AS890 or 'AS891 is capable of selecting the next branch address from one of eight 
locations. Addresses may be sourced from: 

1. The top of the 14-bit by 9-word address stack 

2. An external input on the DRA port, potentially a pipeline register 

3. An external input on the DRB port, potentially a pipeline register 

4. Internal register/counter A 

5. Internal register/counter B 

6. An internal microprogram counter (MPC register) 

7. An external input onto the bidirectional Y output port 

8. A 1 6-way branch-4-bits appended to the DRA, DRB, A counter/register or B register/counter. 

The source of the next address is dependent upon the previous state of the microsequencer, the MUX controls (MUX2- 
MUXO), the condition code (CC) input, and the state of an internal status flag (status externally available at the ZERO 
output) that indicates that one of the on-chip registers is being decremented to zero. 
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The entire instruction set may be made conditional by manipulation of the condition code (CC) input. Allowing the CC 
value to vary as a result of data or status provides for state-dependent or data-dependent branching. Unconditional 
branches may be achieved by forcing CC high when selecting control store addresses. Holding this pin low will provide 
for conditional or unconditional branches as dictated by the state of the zero-detect flag. The required control signals 
for selection of the Y output source are listed in Table 1. Note that the dependence of the 'AS890 and 'AS891 on two 
variables for conditional branches and jumps allows a conditional branch or conditional jump to subroutine in any clock 
cycle. Also note that all multiplexer inputs are overridden when all of the stack control inputs are pulled low. This in¬ 
struction resets the stack and read pointers to zero and places all lines of the Y output bus at the low level. 



TABLE 1 - Y OUTPUT CONTROL 


MUX CONTROL 

RESET* 

Y OUTPUT SOURCE 


Y OUTPUT SOURCE 

MUX2 

MUX1 

MUXO 

CC = L 

ZERO = L 

ZERO = H 

CC = H 

X 

X 

X 

YES 

ALL LOW 

ALL LOW 

ALL LOW 

L 

L 

L 

NO 

STK 

MPC 

DRA 

L 

L 

H 

NO 

STK 

MPC 

DRB 

L 

H 

L 

NO 

STK 

DRA 

MPC 

L 

H 

H 

NO 

STK 

DRB 

MPC 

H 

L 

L 

NO 

DRA 

MPC 

DRB 

H 

L 

H 

NO 

DRA' (16-WAY BRANCH) 

MPC 

DRB' (16-WAY BRANCH) 

i H 

H 

L 

NO 

DRA 

STK 

MPC 

H 

H 

H 

NO 

DRB 

STK 

MPC 



H = high level, L = low level, X = irrelevant. 

Reset command is implemented by setting S2-S0 = LLL. 
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14-bit by 9-word address stack 

The positive-edge-triggered 14-bit address stack supplies on-board storage of nine control store addresses that sup¬ 
port up to nine nested levels of microsubroutine, looping, and real-time interrupt functions. The stack pointer (SP), 
which operates as an up-down counter, is updated after the execution of each PUSH operation and before each POP. In 
a PUSH operation, the address stored in the MPC register is loaded into the stack location addressed by the stack 
pointer, and the stack pointer is incremented. This address is available at the DRA port by enabling DRA (RAOE low and 
OSEL high). 

A POP operation causes the stack pointer to be decremented on the first rising clock edge following the arrival of the 
POP instruction at the S2-S0 pins. The value that was indexed by the stack pointer is effectively removed from the top 
of the stack. All PUSH and POP instructions are conditionally dependent upon the stack control inputs (S2-S0), the 
condition code (CC), the input value, and the zero-detect status. The desired option may be selected using the stack 
control inputs listed in Table 2. 


TABLE 2-STACK CONTROL 



OSEL 

S2 

SI 

SO 

STACK OPERATION 

X 

L 

L 

L 

RESET AND CLEAR SP AND RP 

X 

L 

L 

H 

CLEAR SP AND RP IF CC = L AND ZERO = L 

X 

L 

H 

L 

POP IF CC = H OR CC = L AND ZERO = H 

X 

L 

H 

H 

POP IF CC = L AND ZERO = L 

X 

H 

L 

L 

PUSH IF CC = H OR CC = L AND ZERO = H 

X 

H 

L 

H 

PUSH IF CC = L AND ZERO = L 

X 

H 

H 

L 

PUSH IF CC = H OR CC = L AND ZERO = L 

H 

H 

H 

H 

HOLD SP AND READ 

L 

H 

H 

H 

HOLD SP AND RP 


The read pointer (RP) is a useful tool in debugging microcoded systems. A microprogrammer now has the ability to per¬ 
form a nondestructive, sequential read of the stack contents from the DRA port. This capability provides the user with 
a method of backtracking through the address sequence to determine the cause of overflow without affecting program 
flow, the status of the stack-pointer or the internal data of the stack. Placing a high value on all of the stack inputs 
(S2-SO) and OSEL places the 'AS890 or 'AS891 into the read mode. At each low-to-high clock transition, the value 
pointed to by the read pointer is available at the DRA port and the read pointer is decremented. Microcode diagnostics 
are simplified by the ability of the 'AS890 or 'AS891 to sequentially dump the contents of its stack. The bottom of the 
stack is detected by monitoring the STKWRN/RER (stack warning/read error) pin. A high will appear when the stack 
contains one word and a READ instruction is applied to the S2-S0 pins. This signifies that the last address has been 
read. The stack pointer and stack contents are uneffected by the READ opertion. Under normal PUSH and POP opera¬ 
tions the read pointer is updated with the stack pointer and contains identical information. 

The STKWRN/RER pin alerts the system to a potential stack overflow or underflow condition. STKWRN/RER becomes 
active under two additional conditions. If seven of the nine stack locations (0-8) are full (the stack pointer is at 7) and a 
PUSH occurs, the STKWRN/RER pin will produce a high-level signal to warn that the stack is approaching its capacity, 
and will be full after one more PUSH. Knowledge that overflow potential exists allows bit-slice-based systems to con¬ 
tinuously process real-time interrupt vectors. This signal will remain high, if HOLD, PUSH, or POP instructions occur, 
until the stack pointer is decremented to 7. 

The user may be protected from attempting to POP an empty stack by monitoring STKWRN/RER before POP opera¬ 
tions. A high level at this pin signifies that the last address has been removed from the stack (SP = 0). This condition re¬ 
mains until an address is pushed onto the stack and the stack pointer is incremented to one. 

Clearing the stack and read pointer is accomplished by placing low levels onto the stack control lines (S2-S0). This 
function overrides all of the Y output MUX controls and places the Y bus into a low state. 
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register/counters 

Two loadable 14-bit registers extend the looping and branching capabilities of the 'AS890 and 'AS891. Addresses 
may be loaded directy into register counter A (RA) and register counter B (RB) through the direct data ports DAI 3-DAO 
and DB1 3-DBO. The values stored in these registers may either be held, decremented, or read as a result of the register 
control inputs (RC2-RC0), RAOE, and RBOE. All combinations of these functions are supported with the exception of a 
simultaneous decrement of both registers. Generation of iteration routines may be accomplished by loading RA and/or 
RB and operating them as a down counter. Loop termination is acknowledged by the ZERO output going high to in¬ 
dicate that a register contains a binary one and that a decrement is about to take place. Because of this facility, a 
"decrement and branch on loop" termination may be executed in the same clock cycle. 

The contents of RA is accessable to the DRA port when OSEL is low and the output bus is enabled by RAOE being low. 
Data from RB is available when DRB is enabled by RBOE being low. Note that control of the registers is maintained 
while an external value is active on the DRA and DRB ports. A value being directed from the DRA and DRB busses to 
the output will not inhibit the decrement operation. 

Register/counter controls are listed in Table 3. 

TABLE 3-REGISTER CONTROL 


RC2 

RC1 

RCO 

REG A 

REG B 

L 

L 

L 

HOLD 

HOLD 

L 

L 

H 

DEC 

HOLD 

L 

H 

L 

LOAD 

HOLD 

L 

H 

H 

DEC 

LOAD 

H 

L 

L 

LOAD 

LOAD 

H 

L 

H 

HOLD 

DEC 

H 

H 

L 

HOLD 

LOAD 

H 

H 

H 

LOAD 

DEC 


microprogram register and increment 

The microprogram register (MPC) and the incrementer (INC) provide the means for generating the next microprogram 
address for sequential addressing operations. The MPC may be loaded with either the outgoing address on the Y bus or 
may receive an external address for processing interrupt vectors. 

The current address on the Y bus is passed to the MPC at each rising clock edge, either unaltered (INC low) for 
repeating statements, or incremented by one (INC high) for addressing sequential control store locations. 

The MPC may also be externally loaded for subroutine and interrupt functions. Taking YOE high and forcing the new 
address onto the bidirectional Y bus loads the MPC with the new address at the positive clock edge. This value may 
also be incremented prior to storage in the MPC for sequential addressing of subroutines or interrupt routines. 

interrupts. 

Real-time vectored interrupt routines are supported for those applications where polling would impede system 
throughput. Any instruction, including PUSHes and POPs, may be interrupted. To process an interrupt, the following 
procedure should be followed: 

1. The bidirectional Y bus is placed into the high-impedance state by forcing YOE high. 

2. The interrupt entry point vector is then forced onto the Y bus and incremented to become the second 
microinstruction of the interrupt routine. This is accomplished by making INC high. 
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3. At the following clock edge, the second microaddress is stored in the MPC and the interrupted address will 
be stored in the INT RT register which always contains the outgoing value on the Y bus. This edge also 
causes the processor to begin execution of the first instruction of the interrupt routine. This first instruction 
must PUSH the address stored in the INT RT register onto the stack so that the proper return linkage is 
maintained. This is accomplished by making INT low and performing a PUSH. If this instruction were to be 
interrupted, the process would be repeated and the proper return linkage preserved. 

control inputs 

A listing of the response of internal elements in the 'AS890 and 'AS891 to various control inputs is given in Table 4. 

TABLE 4-RESPONSE TO CONTROL INPUTS 


PIN NAME 

LOGIC LEVEL 

HIGH 

LOW 

RAOE 

RBOE 

YOE 

INT 

OSEL 

INC 

MUX2-MUX0 

S2-SO 

RC2-RC0 

DRA output in high-Z state 

DRB output in high-Z state 

Y output in high-Z state 

MPC to stack 

Stack to DRA buffer Input 

Adds one to Y output and stores In MPC 

Table 1 

Table 2 

Table 3 

DRA output is active 

DRB output is active 

Y output is active 

INT RT register to stack 

RA to DRA buffer Input 

Passes Y output to MPC unaltered 

Table 1 

Table 2 

Table 3 


Instruction sot 

Sixty-four mlcrosoquenclng Instructions enable tho 'AS890 and 'AS891 to gonerata mlcro-addrassos for up to 
16,384 locations. Any Instruction con ba made conditional depending upon tho value of tho externally applied condi¬ 
tion code (CC) and the value stored In either of the Internal roglstor/counters. 

The required signals for selection of tho Y output source were listed In Table 1. Suggested methods for Implementing a 
few commonly used Instructions are given In Table 5 and flowcharts showing execution examplos are Illustrated In 
Figure 1. 

It should be noted that the torm jump refers to a subroutine call that must bo accompanied by a return instruction, Tho 
term branch implies that a deviation from the program flow Is accomplished but no return Is required. 
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TABLE 5 - 'AS890 AND 'AS891 INSTRUCTION SET 


FUNCTION 

MNEMONIC 

MUX2 

MUX1 

MUXO 

S2 

SI 

SO 

CC 

FIG 

Continue 

CONT 

X 

H 

X 

H 

H 

H 

H 

1 A 

Unconditional branch 

BR 

X 

L 

X 

H 

H 

H 

H 

IB 

Conditional branch (DEC disabled) 

CBR 

H 

H 

X 

H 

H 

H 

V 

1C 

Two-way branch (DEC enabled) 

BR2W 

H 

L 

L 

H 

H 

H 

V 

ID 

Conditional loop on stack (DEC enabled) 

LOOPS 

L 

L 

X 

L 

H 

L 

L 

IE 

Repeat (DEC disabled) 

REPEAT 

L 

L 

X 

H 

H 

H 

L 

IF 

Loop on stack with exit (DEC enabled) 

LSWE 

L 

L 

X 

L 

H 

L 

V 

1G 

Conditional jump to subroutine 

CJSR 

H 

H 

X 

H 

L 

H 

V 

1 H 

Jump to subroutine (DEC disabled) 

JSR 

H 

H 

X 

H 

L 

H 

H 

11 

Two-way jump to subroutine (DEC disabled) 

JSR2W 

H 

L 

L 

H 

H 

L 

V 

1J 

Repeat until (DEC disabled) 

UNTIL 

L 

H 

X 

L 

H 

L 

V 

IK 

Return from subroutine (DEC disabled) 

RTS 

L 

H 

X 

L 

H 

H 

L 

1L 

Conditional return from subroutine 

CRTS 

L 

H 

X 

L 

H 

H 

V 

1 M 

Conditional return from subroutine or branch (DEC enabled) 

CRTSB 

L 

H 

X 

L 

H 

H 

V 

IN 

Conditional branch and PUSH (DEC enabled) 

CBRP 

H 

H 

X 

H 

L 

H 

V 

10 

Conditional branch and POP (DEC disabled) 

CBRPO 

H 

H 

X 

L 

H 

H 

V 

IP 

PUSH and continue 

PUSH 

L 

H 

X 

H 

X 

L 

H 

IQ 

POP and continue 

POP 

L 

H 

X 

L 

H 

L 

H 

1 R 

Exit from loop 

EXITLP 

L 

L 

X 

L 

H 

L 

V 

IS 

Reset and clear stack/read pointer 

RESET 

X 

X 

X 

L 

L 

L 

X 

IT 

32-way branch (DEC disabled) 

BR32W 

H 

L 

H 

H 

H 

H 

V 

1U 

Execute n times (DEC enabled) 

NEX 

L 

L 

X 

L 

H 

L 

L 

IV 


H = high level, L = low level, X = irrelevant, V = varies (condition code value is dependent upon machine and data status and will vary accordingly). 
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CONTINUE 



UNCONDITIONAL BRANCH 



CONDITIONAL BRANCH 
(DEC DISABLED) 


TWO-WAY BRANCH (DEC ENABLED) 




See Note 1, 


1. CC and ZERO are completed In the same clock cycle, 

2. The least significant four bits of these addresses will be stripped off and four new bits appended to them from the B3-B0 port on 'AS891 only, 

FIGURE 1 - 'AS890 AND 'AS891 INSTRUCTION SET FLOWCHARTS 
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CONDITIONAL LOOP ON STACK 
(DEC ENABLED) 



See Note 1. E 

CONDITIONAL LOOP ON STACK 
WITH EXIT (DEC ENABLED) 



See Note 1. 


G 


REPEAT (DEC DISABLED) 



See Note 1. F 


CONDITIONAL JUMP TO SUBROUTINE 



NOTES: 1. CC and ZERO are completed in the same clock cycle. 

2. The least significant four bits of these addresses will be stripped off and four new bits appended to them from the B3-BO port on 'AS891 only. 

FIGURE 1 - 'AS890 AND 'AS891 INSTRUCTION SET FLOWCHARTS 
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NOTES: 1. CC and ZERO are completed In the same clock cycle. 

2. The least significant four bits of these addresses will be stripped off snd four new bits appended to them from the B3-B0 port on 'AS891 only. 
FIGURE 1 - 'AS890 AND 'AS891 INSTRUCTION SET FLOWCHARTS 



1182 


Texas Instruments 

INCORPORATED 

POST OFFICE BOX 225012 • DALLAS, TEXAS 75265 





























4-62 


TYPES SN54AS890, SN54AS891, SN74AS89Q, SN74AS891 
MICROSEQUENCERS 



NOTES: 1. CC and ZERO are completed in The same clock cycle. 


2. The least significant four bits of these addreses will be stripped off and four new bits appended to them from the B3-B0 port on 'AS891 only. 

3. "1 2" denotes that the value 1 is loaded into the register B. It does not signify a microaddress value. 

FIGURE 1 - 'AS890 AND 'AS891 INSTRUCTION SET FLOWCHARTS 
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1. CC and ZERO are completed in the same clock cycle. 

2. The least significant four bits of these addresses will be stripped off and four new bits appended to them from the B3-B0 port on 'AS891 only. 

FIGURE 1 - 'AS890 AND 'AS891 INSTRUCTION SET FLOWCHARTS 
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32-WAY BRANCH 
(DEC DISABLED) 



* See Not* 2. U 


EXECUTE N TIMES 
(DEC ENABLED) 



See Not* 1. V 


NOTES: 1. CC end ZERO ere completed In the leme clock cycle, 

2. The leeit significant lour bits of theee eddreitee will be etrlpped off end four new bite appended to them from the B3-B0 port on 'AS891 only. 


FIGURE 1 -'A8890 AND 'A8891 INSTRUCTION 8ET FLOWCHARTS (Concluded) 


absolute maximum ratings over operating free-alr temperature range (unless otherwise noted) 


Supply voltage, Vcci.7 V 

Supply voltage, VcC2...3 V 

Input voltage: All Inputs.7 V 

I/O ports.....5.5 V 

Operating free-alr temperature range: SN54AS890, SN54AS891.... - B5°C to 125°C 

SN74AS890, SN74AS891 .0°Cto70°C 

Storage temperature range.- 65 °C to 150 °C 


Additional Information bn these products can be obtained from the factory as It becomes available. 
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recommended operating conditions 



SN54AS890 

SN54AS891 

SN74AS890 

SN74AS891 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

Vcci I/O supply voltage 

4.5 5 5.5 

4.5 5 5.5 

V 

VcC2 i nterna l logic supply voltage 

1.8 2 2.2 

1.8 2 2.2 

V 

V|h High-level input voltage 

2 

2 

V 

V|l Low-level input voltage 

0.8 

0.8 

V 

Iqh High-level output current 

- 1 

- 1 

mA 


-2.6t 

Iql Low-level output current 

All outputs 
except VI 3-YO 

8 

8 

mA 

Y13-Y0 

12 

12 

Ta Operating free-air temperature 

-55 125 

0 70 

°C 


t The extended conditions apply only if Vqq-j is maintained between 4.75 and 5.25V. 


electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


PARAMETER 

TEST CONDITIONS 

SN54AS890 

SN54AS891 

SN74AS890 

SN74AS891 

UNIT 

MIN TYPt MAX 

MIN TYPt MAX 

V|K 

Vcci = 4.5 V, l| = - 18 mA 

-1.2 

-1.2 

V 

VqH 

V CC1 = 4.5 V, lOH = -1 mA 

2.4 3.4 

2.4 3.4 

V 

V C C1 = 4.75 V, Iqh = -2.6 mA 


2.4 

VQL 

All outputs 
except Y1 3-YO 

Vcci = 4.5 V, Iql = 8 mA 

0.55 

0.55 

V 

Y13-YO 

Vcci = 4.5 V, l 0L = 1 2 mA 

0.55 

0.55 

mm 

Inputs 

Vcci = 5.5 V, V| = 7 V 

0.1 

0.1 

mA 

I/O ports 

Vcci = 5.5 V, V| = 5.5 V 

0.1 

0.1 

l|H 

Inputs 

VCCI = 5.5 V, V| = 2.7 V 

20 

20 

r*A 

I/O ports A 

40 

40 

l|L 

Fa and OEB 

VCCI = 5.5 V, V, = 0.4 V 

0.4 

0.4 

mA 

Other inputs 

0.2 

0.2 

I/O ports A 

0.4 

0.4 

'0 § 

Vcci = 5.5 V, V 0 = 2.25 V 

-30 -112 

-30 -112 

warm 

'cci 

V CC1 = 5.5 V 

Outputs low 

100 

100 

mA 

Outputs disabled 



'CC2 

V C C2 = 2.2 V 

Outputs high 

130 

130 

mA 

Outputs low 

Outputs disabled 


* All typical values are at Vqq = 5 V, T/\ = 25 °C. 

5 The output conditions have been chosen to produce a current that closely approximates one-half of the true short-circuit current, Iqs- 
A For I/O ports, the parameters l|j-i and l||_ include output currents IqzH an d 'OZL' respectively. 


Additional information on these products can be obtained from the factory as it becomes available. 
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typical switching characteristics 


PARAMETER 

FROM 

TO (OUTPUT) 

UNIT 

(INPUT) 

Y 

ZERO DRA 

DRB 


CC 

12 



CK 

18 

18 

16 



24-t 

26 t 




DRA13-DRAO 

8 


tpd 

DRB13-DRBO 

8 

ns 

MUX2-MUXO 

12 



RC2-RCO 

12 

14 




S2-SO 

12 



YOE 

8 



t Decrementing Register/Counter A or B and sensing a zero. 



setup and hold times 


PARAMETER 

FROM 

(INPUT) 

TO (DESTINATION) 

TYP MAX 

UNIT 


CC 

Stack (PUSH) 

10 



Stack (POP,READ) 

26 



DRA13-DRAO 

RCA, RCB, INT RT 

8 



DRB13-DRBO 

RCA, RCB, INT RT 

8 



INC 

MPC 

12 



INT 

Stack (PUSH) 

10 


^8U 

MUX2-MUX0 

Stack (PUSH) 

10 

ns 


Stack (POP,READ) 

20 




Stack (PUSH) 

10 



RC2-RC0 

Stack (POP,READ) 

26 




RCA, RCB 

12 



S2-S0 

Stack (PUSH) 

10 



Stack (POP,READ) 

20 


th 

Any Input 

Any Destination 

0 



minimum clock requirements 


PARAMETER 

MIN TYP MAX 

UNIT 

twL(CK) Pulse width, clock low 

6 

ns 

fwH(CK) Pulse width, clock high 

10 

t c (CK) Clock cycle time 

40 


Additional Information on these products can be obtained from the factory as It becomes available. 


Texas Instruments 

INCORPORATED 

POST OFFICE BOX 225012 • DALLAS, TEXAS 75265 


1182 






5-1 




5-2 



FUNCTIONAL INDEX 


GATES AND INVERTERS 


POSITIVE-NAND GATES AND INVERTERS 


DESCRIPTION 

TYPE 

TECHNOLOGY 

BOOK* 

1^3 

STD 

TTL 

ALS 

AS 

- 

L 

LS 

S 


■run 


▲ 

a 





bsb 

EEED 

Hex Inverters 

■ 

• 



• 

• 

• 

a 


UI 


a 






■I'M 

nn 



A 







ram 



▲ 





mm 


Quadruple 2-Input Gates 

■ 

• 



• 

• 

• 

a 

mm 

EM 


A 






|Q| 

EH 



▲ 





mm 




• 






■I'M 

Faro 



A 





mm 


Triple 3-lnput Gates 

■ 

0 




• 

• 

a 

mm 

Cl 


• 






■■iG'ii 

BO 



A 





mm 

obi 



• 






KWM 

Faro 

Dual 4-lnput Gates 


• 



• 

• 

• 

D 

929 

pan 


a 






eim 

FBI 



A 





u 


■lETM 


• 






■MM 

ram 

8-Input Gates 

■ 

• 



• 

• 

• 

a 

mm 

ran 


• 






■I'M 

ran 








mm 


13-Input Gates 








□ 

mm 

rain 


• 






mi 

IS! 


POSITIVE-NANO GATES AND INVERTERS WITH OPEN-COLLECTOR OUTPUTS 


DESCRIPTION 

TYPE 




1 

ESS 

□ 

n 

B 

B 

0 

Hex Inverters 

■ 

• 

n 


• 


• 

a 

■S 3 

E 3 I 


n 






WEEK 

RH 

■{Mil 


A 






■I'M 

ezh 

Quadruple 2-Input Gates 

■ 

• 



• 


a 


Efl 

EH 


• 






■KM 

EQ 


• 




• 

• 

D 

mm 

EH 


KM 






■hi 

EH 

■il'f'Vl 


• 






Bill 

HH 3 

Triple 3-lnput GatBS 


• 





• 


■U 9 

EH 


• 






■km 

wa 

Dual 4-lnput Gates 


• 



• 


• 

n 

■29 

ran 


D 





□ 

ijui 

fan 


POSITIVE-AND GATES 


DESCRIPTION 

TYPE 

TECHNOLOGY 

BOOK* 

PAGE 

NO. 

STD 

nL 

ALS 

AS 

H 

LS 

S 

Hex 2-Input Gates 



A 

A 




mu 

ram 

Quadruple 2-Input Gates 

■ 

• 




• 

• 

9 Q 9 

!*■ 


• 





BH 

WO 



a 




939 

■ 

bii'iii.i 


• 

A 




HI 

ram 

Triple 3-lnput Gates 

B 




• 

• 

• 

■29 

EH 


• 





IM1 

ran 



A 




O 




• 





■M'l 

ram 

Dual 4-lnput Gates 






• 


K9 



• 





■liPl 

ES3 



_ 

A 




mm 



K3 










POSITIVE-AND GATES WITH OPEN-COLLECTOR OUTPUTS 


DESCRIPTION 

TYPE 

TECHNOLOGY 

BOOKt 

PAGE 

NO. 

STD 

TTL 

ALS 

AS 

H 

LS 

3 

Quadruple 2-Input Gates 

B 

• 




• 


■29 

EH 


• 




j 

BB 

aan 

Triple 3-lnput Gates 

E 




• 

e 

n 

929 

BQ 


• 




i 

Ba 

rra 


POSITIVE-OR GATES 


DESCRIPTION 

TYPE 

TECHNOLOGY 

BOOK* 

PAGE 

NO. 

STD 

TTL 

ALS 

AS 

LS 

S 

Hex 2-Input Gates 

in 


A 

A 



BWI 

ram 

Quadruple 2-Input Gates 


• 



• 

• 

■29 

Hll 


• 




■If 

ESQ 



A 






mm 


• 

A 



EH 

ram 

Triple 4-lnput OR/NOR 

B3 



A 



Bi 

ram 


POSITIVE-NOB GATES 


DESCRIPTION 







m 

n 

□ 

B 

Hex 2-Input Gates 

9 m 


A 

* 



C 1 

EH 

5 m 

Quadruple 2-Input Gates 

u 

• 



• 

• 

n 

929 

EH 


• 





■KM 

EH 



A 




El 


Biffin 


• 





■KM 

ram 

Triple 3-lnput Gates 

B 

• 




• 


EO 

nn 


• 





■KM 

ran 



A 




mm 


imilllfTTIIII FI Hill — 

wn 

• 






mm 

ran 

Dual 5-Input Gates 

97 ffil 






a 

■29 

Em 


SCHMITT-TRIGGER POSITIVE-NAND GATES AND INVERTERS 


DESCRIPTION 

TYPE 

TECHNOLOGY 

BOOK' 

PAGE 

NO. 

STD 

TTL 

ALS 

AS 

LS 

S 

Hex Inverters 

ma 

• 



• 


EH 

EM 

HD 




• 


ED 

E9 

Dual 4-lnput Positive-NAND 

HQ 

• 



• 


mm 

EM 

hd 




• 


■nil 

E9 

Quadruple 2-Input Positive-NAND 

HU 




• 


EM 

E9 

mu 



_ 

• 

• 

EO 

BO 


CURRENT-SENSING GATES 


DESCRIPTION 






El 

13 


■n 

□ 

□ 

D 

EM 

HIM 


DELAY ELEMENTS 


DESCRIPTION 

m 

mmm 


HHi 

Bfl 

19 

H 

Inverting & Non-inverting Elements, 2-Input NAND butters 

9n 

□ 

□ 

D 

9G9 

1_ J 


*The books are identified as follows: 

ADV = The Advanced Low-Power Schottky/Advanced Schottky Data Book. 

BMC = The Bipolar Microcomputer Components Data Book for Design Engineers, third edition 

SUP =1981 Supplement to the TTL Data Book for Design Engineers, second edition 
TTL = The TTL Data Book for Design Engineers, second edition 
CF = Data sheet is not presently available in a book. Contact the factory. 

• Denotes available technology. 

^ Denotes planned new products. 

A Denotes "A" suffix version available in the technology indicated. 


Texas Instruments 

INCORPORATED 

POST OFFICE BOX 225012 • DALLAS, TEXAS 75265 
































































































FUNCTIONAL INDEX 


5-4 


GATES, EXPANDERS, BUFFERS, DRIVERS, AND TRANSCEIVERS 


AND-OR-INVERT GATES 


DESCRIPTION 

TYPE 

TECHNOLOGY 

BOOK* 

PAGE 

NO. 

STD 

TTL 

ALS 

AS 

H 

L 

LS 

S 

2-Wlde 4-Input 

S3 




• 

• 

• 


■ns 

ran 

4-Wlde 4-2-3-2-lnput 

HU 







• 

hh 

ran 

4-Wlde 2-2-3-2-lnput 

mu 




• 




EB 

eh 

4-Wlde 2-Input 

HI 

a 







El 

ran 

4-Wlde 2-3-3-2 Input 

•54 





• 

• 


■na 

EH 

Dual 2-Wlda 2-Input 

HI 

• 



• 

• 

• 

• 

msa 

ran 


AND-OR-INVERT GATES WITH OPEN-COLLECTOR OUTPUTS 


DESCRIPTION 

jjjj 

mi i I'l'i n i m 


fflJI 

H 


B 

D 


HI 

■ 

■ 

■1 

D 

all 

ran 


EXPANDABLE GATES 


DESCRIPTION 

TYPE 

TECHNOLOGY 

BOOK P 


STD 

TTL 

ALS 

AS 

" 


- 

Dual 4-Input Posltlvt-NDR 

With Strobg 


D 

■ 

■ 

■ 

■ 

■ 

m 

m 

4-Wlde AND-OR 

SEE1 




KM 

IB 


Slffl 

ran 


•53 

• 



• 



H9 

ran 


■m 




• 

• 

• 

El 

ran 

Dull 2-Wlde ANO-OR-INVERT 

'50 

• 



• 



mm 

ran 


EXPANDERS 


DESCRIPTION 

B 

1 TECHNOLOGY | 

BOOK P 

EO 

1 

ALS 

AS 

0 


■m 

n 



■3 

■na 

ram 


KQ 

□ 



El 

warn 

ram 


TT1 

□ 

□ 


D 

■ns 

EZM 


BUFFER AND INTERFACE GATES WITH OPEN-COLLECTOR OUTPUTS 


DESCRIPTION 


MESaKBMi 


PAGE 

NO. 



□ 

□ 

E 

Hex 

■ca 

• 





■US 

os 

hh 

• 





■EB 

ran 

grm 


n 




MEM 

ram 

Hex Inverter 

mm 

5 





■ns 

msm. 

mm 

o 





■as 

ram 

BES3 






S.tM 

ram 

Quad 2-Input Posltlve-NAND 


• 



• 


■as 

ram 


• 



• 

■3 

■na 

l-Sn 


• 




TTM 

EE9 

TO 

D 





na 


BTiTiH 


• 




MM 

ram 

Quad 2-Input Positlve-NOR 


• 



• 


mm. 

ran 


• 




■us 

ran 


*The books are Identified as follows: 
ADV = The ALS/AS Data Book 


GATES, BUFFERS, DRIVERS, AND BUS TRANSCEIVERS 
WITH 3-STATE OUTPUTS 


DESCRIPTION 

TYPE 

TECHNOLOGY 

BOOK* 


1 



B 

IB 

Non-Inverting 

Octal Buffers/Drivers 


H 



• 

ID 

KuB 

m 


• 

• 



M 

iram 





• 

a 

■ns 

trail 


• 

A 



S3B 

TO 





• 


EM 

US 

Bi 

A 




■IM 

tram 





• 


Horn 

IBS 


A 




HEM 

iram 





O 


■a 

EDI 


A 




Km 

ram 

BRUI 


A 




nn 

ram 

unrn 


• 




m 

BETQ 

Invartlng Octal 

Bulton/Orlveri 

mm 



A 



EM 

ram 

HQ 




• 

• 

■ns 

ram 



• 



MMM 

ram 


_ 



• 


WESM 

US 


• 




MMM 

ram 





• 


HU 

KOI 


• 




EM 

ram 

mm 

_ 



• 


■a 

mm 


_AJ 




W.VYM 

ram 

uhmi 

_ 

• 




■IM 

ram 

Inverting and Non-Inverting 

Octal Buffers/Drivers 

■ 

■ 

■ 

B 

■ 

B 



Octal Tnnicilrin 





5j 


■ns 

tAIIal 


• 

A 



■IM 

ram 

EH 


• 



91 

■I'M 

ram 

Non-lnvartlng 

Ha« autlen/Drivars 

u 

D 

m 


D 

m 

■ns 

l-B-l-l 

HI 




HH 

KHI 

ram 

E 

a 



A 


TTL 

rm 


mm 




msm 

ram 

Inverting 

Hax Buffers/Drlvers 

H 

H 



n 


■ns 

cm 


A 




■13 

ram 

mm 

n 



A 


■ns 

ram 


A 




■TM 

ram 

Quad Burfers/Drlvers 
with Independent 

Output Controls 

■KHJ 

n 



n 


■ns 

ran 

BCE3 

• 



nr 


■ns 

ran 

■rrn 

• 





■ns 

ESI 

■mj 

■ 

_ 




■ns 

ram 

Non-Inverting 

Quad Transceivers 





rr 


■as 

im 


• 

A 



■IM 

ram 

ikkmi 


A 



i 

EH 

ram 

Inverting 

Quad Transceivers 





EB 


■as 

A-O'T 1 


• 

* 



■im 

ram 

■ KPill 


A 



i 

■:W 

ram 


E 

■ 


■ 

■ 

Bl 

a 

QQ 


■tri 





El 

■ns 

ratal 

Controller and Bus Driver 
for 6080A System 

Km 




HII 

ni 

■ESI 

ram 

HU 1 





d 

■ns 

ram 


50-OHM/75-0HM LINE DRIVERS 


DESCRIPTION 

TYPE 

MnEEHEEuBI 

BOOK’ 

PAGE 

NO. 

STD 

TTL 

ALS 

AS 

S 

Hex 2-Input Positive-NAND 

’804 


A 

n 


wm 

ram 

Hex 2-Input Positive-NOR 

1W 


A 

D 


EB 

ram 

Hex 2-Input Posirive-AND 

n 


A 

D 


eh 

ram 

Hex 2-Input Positfve-OR 

klaKti 


A 

A 

tz 

etb 

ram 

Quad 2-Input Positive-NOR 

T28 

• 



pz 

■ns 


BSIMliHMiMBMUM 

urn 




• 

■m 

ran 


BMC = The Bipolar Microcomputer Components Data Book for Design Engineers, third edition 
SUP = 1981 Supplement to the TTL Data Book for Design Engineers, second edition 
TTL = The TTL Data Book for Design Engineers, second edition 
CF = Data sheet is not presently available in a book. Contact the factory. 

•Denotes available technology. 

^Denotes planned new products. 

1 Denotes very low power. 


A Denotes "A" suffix version available in the technology indicated. 


Texas Instruments 

INCORPORATED 

POST OFFICE BOX 225012 • DALLAS, TEXAS 75265 









































































FUNCTIONAL INDEX 


BUFFERS, DRIVERS, TRANSCEIVERS, AND CLOCK GENERATORS 


BUFFERS, CLOCK/MEMORY DRIVERS 


DESCRIPTION 

TYPE 


BOOK* 

PAGE 

NO. 

STD 

TTL 

ALS 

AS 

H 

LS 

S 

Hex 2-Input Positive-NAND 

'804 


A 

D 




■771 


Hex 2-Input Positive-NOR 

EH 


A 

Al 




■Wl 

FFFTl 

Hex 2-Input Positive-AND 



A 

A 




a.V'VM 

ram 

Hex 2-Input Posltive-OR 



A 

D 





ram 

Hex Inverter 



A 





MM 

EH] 



A 




ra 


Hex Buffer 

itch 


A 

A 




mm 

ram 

Quad 2-Input Positive-NAND 


• 




• 

m 

mm 

HU 


• 





WliVi 

nn 



• 





Mil* 1 

ram 



A 




mm 


Quad 2-Input Positive-NOR 


• 




• 


E9 

nm 


• 





a.IM 

tan 



• 





MM 

ram 

Quad 2-Input Positive-ANO 

'1008 


• 

A 




BE3 

ram 

Quad 2-Input Positive-OR 

ITCH 


• 

A 




MM 

ram 

Triple 3-Input Positive-NAND 

grm 


• 





MM 

ram 

Triple 3-lnput Positive-AND 

KQQ 


• 





MM 

BOB 

Triple 4-Input AND-NAND 

ma 



A 




MM 

ram 


EEB 



A 




WTM 

ram 

Dual 4-Input Positive-NAND 

n 

• 



• 

• 

n 

warn 

MU 


• 





mm 

ran 

WHl 


• 





MM 

ram 



■ 

■ 

■ 

■ 

■ 

D 


B 

uimmniEmmmmm 

EEH 



lZ 



• 

MIM 

■EE 


BI-/TRI-DIRECTIONAL BUS TRANSCEIVERS AND DRIVERS 


DESCRIPTION 

TYPE 

OF 

OUTPUT 

■ 

TECHNOLOGY 


^^a 

01 


BE 

□ 

□ 

E 

BOOK’ 

Quad with Bit Direction 

Controls 

^■EDQIIE 




• 


nna 

mm 


mi 



• 


Mna 

mm 

Quad Tridirection 

oc 

■nn 



• 


mra 

ra 

oc 

Em 



• 


«na 

ra 

HESSEBli 

■nn 



• 


Mia 

ra 

3-State 

Em 



• 


Mia 

ra 

3-State 

Em 



• 


Mia 

ra! 

OC 

B!tl 



• 


Miia 

ua 

4-Bit with Storage 

3-State 

KB 




m 

EM 

E5Z9i 

Controller and 8us Driver 
for 8080A Systems 





n 

em 

imi 

Em 




D 

eie 



'The books are identified as follows: 


OCTAL BI-/TRI-DIRECTIONAL BUS TRANSCEIVERS 


DESCRIPTION 

TYPE 

OF 

OUTPUT 


m 

u 



m 

D 

12 mA/24 mAi'48 mA Sink. 
True Outputs 

Low 

Power 

3-State 


• 

A 


EM 

ram 



• 

BSE 

ram 

OC 

Qp 

• 



am 

ram. 



• 

eb 

KOI 

3-State 


• 



EM 

ram 



• 

wna 

eh 




mm 

nz 

OC, 3-State 


• 



EM 

ram 



n 

Mia 

FBI 

3-State 


▲ 




ram 



• 

EM 

gm 


k 


mm 


0C, 3-State 


▲ 



■fl'M 

rami 



n 

■a 


Very Low 
Power 

OC 

HTHI 

A 



EM 

ram 

■Bcnm 

grm 

A 



MM 

ram 


grm 

A 



EM 

ram 

12 mA/24 mA/48 mA Sink, 
Inverting Outputs 

Low 

Power 

3-State 

m 

• 



MM 

ram 



El 

Mia 

nn 


A 


EM 


0C 


• 



MM 

ram 



• 

Eg 

DO 

0C, 3-State 


• 



■ I'M 

ram 



n 

■HIM 

im 

3-State 


▲ 



■.I'M 

ram 



• 

Mia 

ea 


A 


kzm 


QC, 3-State 

Hi 

▲ 



MM 

BBS 



• 

EM 


Very Low 
Power 


gran 

▲ 



■I'M 


oc 

arm 

A 



■I'M 

EMB 

dbehbib 

grm 




■:I'M 

EEE 

12 mA/24 mA/48 mA 

Sink, True Outputs 

Low 

Power 

oc 


n 



■ I'M 

ram 



D 

MM 

DO 


E3 

• 

A 


■I'M 

ram 



D 

Mia 

EH 

Very Low 
Power 

oc 

grm 

▲ 



EM 

rami 


trta 

• 



■:I'M 

ra-tiH 

12 mA/24 mA/48 mA 

Sink, Inverting Outputs 

Low 

Power 

3-State 


• 



MM’m 

ram 



• 

Mia 

grm 


▲ 


na 


OC 


• 



■-W 

ram 



• 

Mia 

EO| 

Very Low 
Power 

3-State 

'1640 

• 



ADV 

2 510 

OC 

’1642 

▲ 



ADV 

2-510 

12 mA/24 mA/48 mA 

Sink, True and 

Inverting Outputs 

Low 

Power 

3-State 

’643 

• 



ADV 

2-331 



• 

SUP 

161 


▲ 


CF 


OC 

•644 

• 



ADV 

2 331 



• 

SUP 

161 

Very Low 
Power 

3-State 

'1643 

▲ 



ADV 

2-510 

OC 

'1644 

▲ 



ADV 

2-510 

Registered with Multiplexed 

12 mA/24 mA/48 mA True Outputs 

3-State 

’646 

A 



ADV 

2 337 



• 

SUP 

168 


▲ 


CF 


OC 

’647 

A 



ADV 

17337 



• 

SUP 

168 

Registered with Multiplexed 

12 mA/24 mA/48 mA Inverting 

Outputs 

3-State 

’648 

A 



ADV 

2 337 



• 

SUP 

168 


A 


CF 


OC 

'649 

A 



ADV 

2 337 



• 

SUP 

168 

Universal Transceiver/ 

Port Controllers 

3-State 

'877 


A 


ADV 

2 421 


ADV = The ALS/AS Data Book 

BMC = The Bipolar Microcomputer Components Data Book for Design Engineers, third edition 
SUP = 1981 Supplement to the TTL Data Book for Design Engineers, second edition 
TTL = The TTL Data Book for Design Engineers, second edition 
CF = Data sheet is not presently available in a book. Contact the factory. 


• Denotes available technology. 
^ Denotes planned new products. 


A Denotes "A" suffix version available in the technology indicated. 


Texas Instruments 

I NCOR PORATED 

POST OFFICE BOX 225012 • DALLAS, TEXAS 75265 










































































FUNCTIONAL INDEX 


FLIP-FLOPS, LATCHES, AND MULTIVIBRATORS 

DUAL AND SINGLE FLIP-FLOPS QUAD AND HEX FLIP-FLOPS 


DESCRIPTION 



BOOKT 


1 


a 

n 

D 

a 

D 

Dual J-K Edge-Triggered 

HI 






WM 


mm 


El 






A 


Km 


El 






ED 1 


■m 

im 

im 




• 


nz 


E9 

ran 

■fliTl 




• 




ma 

nn 







wm 


KS9 

ran 

■MM 




• 




■m 

ran 


• 





wm 


■m 

IrBrf 


• 

▲ 





HIV 

ran 

BE 






wm 

O 

E9 



D 

▲ 



Zj 


Hrffl 








ED 

□ 

■no 

»•»[» 

a 

A 





n 

ran 







a 

. 

• 

msm 



a 

A 





■TiM 

ran 

Slnglt J-K Edga-Trlggered 

Dual Pulse-Triggered 


• 







mm 

1771 

urn 




• 




warn 

ran 





• 




Km 

ran 

m 

■ ■ 



• 

• 



\MBM 

5-22 

HOI 

m 



• 



■ 

KOI 

5-23 

HI 

IHB 



• 

• 



■no 

ran 

■rm 

U 

JH 






Km 


Single Pulse-Triggered 

HO 

.mm 



• 

• 



[KOI 

iran 

Itl 

KM 

■ 


• 

• 



■m 

Iran 

Dual J-K With Data 

Lockout 


ID 

■ 

1 

■ 



1 

IBB 

S3 

Single J-K With Data 

Locknut 


ID 

■ 

■ 

■ 

■ 

■ 

I 

B 


Dual D-Type 

ID 

in 

SB 


KM 

a 

n 

a 

hoi 

iran 

■ 

• 






ih a 

IB3 



DESCRIPTION 

OUTPUT 

TYPE 

TECHNOLOGY 

BOOKT 

PAGE 

NO. 

STD 

TTL 

ALS 

AS 

Z 

LS 

Dual 2-Bit 

Transparent 


HD 

n 


m 

MTI 

n 

Km 

ran 

■toehm 

HQ 

a 


m 

El 

a 

KQ9 

7-35 

ITOl 

pm 



L_ 


• 

warn 

7-478 


i«nri 

■Fffl 

• 




• 

KQK 

ran 


RETRIGGERABLE MONOSTABLE MULTIVIBRATORS 


DESCRIPTION 

TYPE 

| TECHNOLOGY | 



STD 

TTL 

ALS 

AS 

LS 

D 

Single 

PTO 

• 



• 

D 

Ksa 

MrlP 

pm 




• 

■1 

pnn 

El 

Dual 

pm 

n 



• 

D 

■m 


pm 



_ 

• 

LZ 

EM 

K2B 


*The books are identified as follows: 

ADV = The ALS/AS Data Book 

BMC = The Bipolar Microcomputer Components Data Book for Design Engineers, third edition 
SUP =1981 Supplement to the TTL Data Book for Design Engineers, second edition 
TTL = The TTL Data Book for Design Engineers, second edition 
CF = Data sheet is not presently available in a book. Contact the factory. 

• Denotes available technology. 

A Denotes planned new products. 

A Denotes "A" suffix version available in the technology indicated. 


Texas Instruments 

INCORPORATED 


POST OFFICE BOX 225012 • DALLAS, TEXAS 75265 

























































FUNCTIONAL INDEX 


REGISTERS AND PROGRAMMABLE LOGIC ARRAYS 

SHIFT REGISTERS REGISTER FILES 


DESCRIPTION 

NO. 

OF 

BITS 


TYPE 

TECHNOLOGY 

BOOK* 


= 


i 

! 

STD 

TTL 

ALS 

AS 

L 

LS 

■ 

Sign-Protected 


E 

■ 

□ 

□ 

Km 





A 


mu 

EBi 

Parallel-In, 

Parallel-Out, 

Bidirectional 

1 

Q 

D 

□ 

□ 

■itii 

• 






■QB 

ram 

E 

E 

E 

B 






• 

m 

m 

(gun 


• 





■I'M 

ratn 

E 

B 

B 

fl 






• 


mna 

(gin 


• 





■I'M 

BEB 

4 

FI 

n 

n 

n 

■mi 

• 




n 

n 

EOI 

ram 

Parallel-In, 

Parallel-Out, 

Registered 

Outputs 

1 

E 

H 

s 

H 


■ 

■ 

■ 

■ 

B 

■ 


H 

1 

1 

i 

1 


■ 

■ 

■ 

■ 

H 

■ 

HI 

BE 

Parallel-In, 

Parallel-Out 

8 

n 


□ 

a 

■ta 

• 







Ulrllll 

5 

n 


X 


Ml 

• 



• 

• 


mm 

(B1 

1 

□ 


X 


Ml 

A 



• 

El 


mm 

WiTl 

X 


n 


Ml 




• 



■m 

(gnu 

□ 

■ 

□ 

a 

Km 

• 






EM 

ram 

□ 

■ 

a 

a 

KW.1 

• 






KS9 

iroi 

a 


□ 


Kim 

• 




n 

• 

in 

ram 

a 

■ 

a 


Kim 





JJ 


ca 

rem 

a 


a 


Kim 





a 


mm 

EZEC3 

Serial-ln, 

Parallel-Out 

o 

D 

■ 

El 

a 

K4E1 





• 


Btl 

IB1 

a 

D 

1 

1 

i 


• 



• 

• 


E9 

IgTiTl 


A 





■.I'M 

CTtitl 

Parallel-In, 

Serial-Out 

mm 

□ 


□ 

a 

K;V/I 





• 



trm 

l 

D 

1 

B 

B 


• 




n 


bob 

gw 


▲ 






ram 

B 

1 

B 

B 


• 




A 


wsm 

ram 


▲ 





mwa 

ram 

Serial-In, 

Serial-Out 

6 

□ 


_ 


Mm 

m 



• 

• 


worn 

Em 

4 

a 


□ 


mm 

• 



_ 



dl 

ran 


SHIFT REGISTERS WITH LATCHES 


DESCRIPTION 

wm 

H 

OUTPUTS 

B 

BSBI 




□ 

□ 

Parallel-In, Parallel-Out 
with Output Latches 

4 


inn 



• 

KIM 

ESI 

bed^m 

■rm 



• 

Kill 

KOI 

Serial-In, Parallel-Out 
with Output Latches 

mm 

B2SM 

irm 



• 

■Hill 

gm 

8 


Ktn 



▲ 

El 


BEDIM 

Im'-I 



▲ 

Kill 

no 

oc 

'596 



A 

SUP 

110 

oc 

'599 



▲ 

CF 


Parallel-In, Serial-Out, 
with Input Latches 

8 

2-State 

’597 



▲ 

SUP 

114 

Parallel I/O Ports with 

Input Latches, Multiplexed 

Serial Inputs 

8 

3-State 

’598 



A 

SUP 

114 


DESCRIPTION 

OUTPUT 

TYPE 


BOOK’ 

PAGE 

NO. 

STD 

nL 

ALS 

AS 

LS 

8 Words X 2 Bits 


trtn 

• 




EOI 

BBS 

4 Words X 4 Bits 

OC 

■m 

• 



• 

E9 

raw 


KTl 




• 

E9 

ESS 

Dual 16 Words X 4 Bits 


■rm 



A 


Kl'M 

tmi 

ig.inr» 

MM 



A 



ram 


OTHER REGISTERS 


DESCRIPTION 

mi 




1 


B 

B 

B 

E 

Quadruple Multiplexers 

With Storage 





• 



SHM 

mi 

Kirn 

• 




• 


■na 

ram 

ESI 





• 


MB 

ram 

Kim 





• 


KITE 

ram 

8-Bit Universal Shift 

Registers 






• 

D 

E9 

rasa 


• 





mu 

rani 

Quadruple Bus-Buffer 

Registers 


B 

■ 

■ 

■ 

n 

■ 

m 


Octal Storage Register 

Km 





• 

_ 


S3 


PROGRAMMABLE LOGIC ARRAYS 


DESCRIPTION 

INPUTS 


TYPE 

NO. OF 

BOOK* 

PAGE 

rm 

■rm 

NO. 

PINS 

NO. 



a 








8 


H(M:H 

20 

ADV 



16 

6 

Registered 

KJBIHilK 




4 








a 

MtflBXi'.'K 

llllillTI.K 





19 Registered 



ll'HilHiH 

24 

ADV 



LU 

Registered 

I1JI;U’I;I-1 

n 

Fixed-OR Arrays 


ii 


mm-i-.f 





D 

l-Uit'l BUM 

UrUilUK 





19 Latched 

8 


IIJMHiTK 

24 

ADV 



6 

Registered 





4 


limH-.M 






a 


EEEl 






8 


UW'lilK 


ADV 



I 

6 

Registered 

UWrliM 





4 


B3BEM 




Field-Programmable 

14 


(3EEM 

HFIrM 


ADV 


14x32x6 Logic Arrays 


OC 

PL840 

24 


Field-Programmable 

11 or 12 


3-State 

PL333 

ADV 


Logic Sequencers 


OC 

PL335 




SIGN-PROTECTED REGISTERS 


DESCRIPTION 

NO. 

OF 

BITS 


TYPE 

I77JII!lill'TTI 

BOOK* 

PAGE 

NO. 



1 

3 

ALS 

AS 

M 

Sign-Protected Register 

8 

m 

1 

fl 

9 




n 

MMI 

n 


*The books are identified as follows: 

ADV = The ALS/AS Data Book 

BMC = The Bipolar Microcomputer Components Data Book for Design Engineers, third edition 
SUP = 1981 Supplement to the TTL Data Book for Design Engineers, second edition 
TTL = The TTL Data Book for Design Engineers, second edition 
CF = Data sheet is not presently available in a book. Contact the factory, 
o Denotes available technology. 

A Denotes planned new products. 

A Denotes "A" suffix version available in the technology indicated. 

B Denotes "B" suffix version available in the technology indicated. 


Texas Instruments 

INCORPORATED 

POST OFFICE BOX 225012 • DALLAS. TEXAS 75265' 






































































FUNCTIONAL INDEX 


COUNTERS 



SYNCHRONOUS COUNTERS - POSITIVE-EDGE TRIGGERED 


DESCRIPTION 

PARALLEL 

LOAD 

TYPE 


BOOK* 


STD 

TTL 

ALS 

AS 

L 

LS 

S 

Decade 

Sync 


□ 




A 


■m 

ISHII 


• 

▲ 




X.liVl 

till 

Sync 


• 




■a 

B3 

eh 

ESETil 


• 

A 




EliVX 

xm 

■m 

mn 


• 





EM 

rara 

Mf-ffiftM 

■i-i-h 





• 


XHTJ 

EH 

■m 

■4T'I 





• 


EM 

BW 

H-fliAM 

Mcti 





• 


EtO 

BIX 

Decada Up/Down 

Sync 






B 

m 

EH 

FSHl 


• 

▲ 




EM 

ram 

Async 

H 

□ 




• 


EH 

BHl 

■ 

• 





EM’X 

ram 

Async 


n 



• 

• 


EH 

troi 


• 





EM 

ram 

PTTTM 

KSI 


• 





X1T1 

ram 

HH 

■l 4-1.1 





• 


EM 

mm 


■411 





• 


EM 

rax 


Async 

Set-to-9 


B 

■ 

■ 

■ 

■ 

■ 

EH 


4-Blt Binary 

Sync 


• 




A 


EH 

ram 


• 

A 



_ 

EM 

ram 

Sync 


t 




El 

o 

EH 

ram 


D 

A 



■ 

XIiVX 



■lit! 


• 





EM 

Hull 

mm 

■«1 





• 


EM 

EH 

mm 

IBl 





• 


EM 

rax 


rarm 





• 


EM 

X7TE 

4-Bit Binary 

Up/Down 

Sync 






EX 

KJ 

un 

BH1. 


■3 

A 




EM 

ram 

Async 


• 




• 


EH 

ram 


EX 





EM 

►a hi 

Async 

H 

• 



D 

n 


EH 



EX 





ETiI'X 

ram 

mzai 

■H41 


• 





etm 

ram 

■cum 






• 


EM 

nrra 


■TEEl 





• 



HB 

6-Bit Binary 

Rate Multiplier, N2 


D 

D 


■ 

■ 

■ 

■ 

m 


B-BIt Up/Down 

MuiU’W.I 

BTTl 



• 




EliM 

Em 

B-VlilHU 

MSI 

ij 


• 


_ 


un'* 

ram 


ASYNCHRONOUS COUNTERS (RIPPLE CLOCK) - NEGATIVE-EDGE TRIGGERED 


DESCRIPTION 

PARALLEL 

LOAD 

TYPE 

TECHNOLOGY 

BOOK T 

PAGE 

NO. 

STD 

TTL 

ALS 

AS 

L 

LS 

s 

Decade 

w 

mu 

fl 



• 

• 


EH 

esm 


mi 





• 


O 

_ 

Yes 

ram 

• 






EH 

EEH 

Yes 

BE 

• 




• 

El 

EH 

ram 

EB5Q9 

ram 

• 




• 


EH 

K5I 


MB9I 

ram 

D 



• 

• 


EH 

E5H 


mi 





• 


mm 


Yes 

ram 

• 






EH 

ram 

Yes 

■EH 

• 




• 

• 

EH 

Baa 

BHI 

ram 

t 






EH 

ram 

Dlvlde-By-12 

■SB 

TFl 

A 




• 


EH 

BH 

Dual Decade 

None 

EU 

• 




• 


EH 

ram 

i^BZEB 

ram 

• 




*71 


EH 

ram 


HESH 

ram 

• 






EH 

ram 


8-BIT BINARY COUNTERS WITH REGISTERS 



TYPE 


■nrniiBiM 


PAGE 

DESCRIPTION 

OF 

OUTPUT 

TYPE 

ALS 

AS 


BOOKT 

NO. 

Parallel Register 


rarm 



• 

hex 

■m 

Outputs 

mm 

Mm 



El 

EM 

■m 


unnri 

Mt-H 



• 

EM 

mi 



■M 



• 

BBl 

pal 


FREQUENCY DIVIDERS, RATE MULTIPLIERS 


DESCRIPTION 

TYPE 


BOOKt 

PAGE 

NO. 

STD 

TTL 

ALS 

AS 

LS 


K0 




• 

ma 



KS 




• 

KH 


IA:|||:ir.T.TlT> U ■ 1 III mi! 1 

wm 

• 




EH 

ana 

' mi ii in i zemmatBM 

Mia 

El 




EH 

tfl-m 


*The books are identified as follows: 

ADV = The ALS/AS Data Book 

BMC = The Bipolar Microcomputer Components Data Book for Design Engineers, third edition 
SUP =1981 Supplement to the TTL Data Book for Design Engineers, second edition 
TTL = The TTL Data Book for Design Engineers, second edition 
CF = Data sheet is not presently available in a book. Contact the factory. 

• Denotes available technology. 

A Denotes planned new products. 

A Denotes "A” suffix version available in the technology indicated. 

B Denotes "B” suffix version available in the technology indicated. 


Texas Instruments 


5-8 


INCORPORATED 

POST OFFICE 80X 225012 • DALLAS, TEXAS 75265 































































FUNCTIONAL INDEX 


DECODERS, ENCODERS, AND DATA SELECTORS/MULTIPLEXERS 

DATA SELECTORS/MULTIPLEXERS DECODERS/DEMULTIPLEXERS 


DESCRIPTION 

TYPE 

OF 

OUTPUT 

TYPE 

TECHNOLOGY 

BOOK’ 

PAGE 

NO. 

STD 

TTL 

ALS 

AS 

l 

LS 

S 

16-to-1 

2-State 


■3 






■as 




A 




o 






▲ 




mm 


Dual 8-to-1 


cm 

D 

IH 





EH 

BRI 

8-to-1 

2-State 


D 




• 

• 

■as 

hhi 

■ 

A 

A 




USB 

ran 

■AW 


D 




• 


■ns 

fflH 

3-State 

Qj 

• 




• 

• 

■as 

ram 


A 

A 




■ M'B 

ram 

■HHIM 






• 


BIB 


BScffirWi 

■frWd 





• 


him 


Bsrcm 

ESI 





• 


mis 


kb-totm 

EFfl 





• 


mu 

Atm 

Dual 4-to-1 

2-State 


□ 



• 

• 

• 

■ns 

tghtl 


A 

T1 




B:TIM 

HU 

3-State 






• 

• 

■as 




A 




H>M 

n 

2-State 






• 


■ns 

ram 


A 

A 




MiM 

TOiTR 

3-State 






• 


■ns 

ram 


A 

A 




W'V 

ram 

Octal 2-To-1 with Storage 

3-State 

ED 





• 


HIM 

BW 

CC 

’605 





• 


HIM 

■09 


ram 





n 


HIM 

BM 

oc 

MRitl 





• 


HIM 

BB 

Quad 2-To-1 with Storage 

bjs® 

wm 




• 



■ns 

TO 

BSStS 

tEEl 

■a 




• 


■m 

fSEl 


cm 





• 


■ns 

ram 

C-ft-tilf 

ra 





• 


Da 

TO 

Quad 2-to-l 

2-State 

S3 

• 



• 

• 

a 

ms 

E3E9 


A 

A 




HiM 

EH 

2-State 






• 

a 

■ns 

ram 


KS 

wm 


m 


EIM 

EH 

3-State 

B 





5 

a 

Da 

im 


* 

A 


_ 

zz 

■JiM 

ESEH 

3-State 






A 

• 

■ns 

tana 


A 

A 




HIM 

ram 



Bffl 


• 

A 




Hi« 

rarm 


DESCRIPTION 

TYPE 

OF 

OUTPUT 

TYPE 

TECHNOLOGY 

BOOK’ 

PAGE 

NO. 

SID 

TTL 

ALS 

AS 

L 

LS 

S 

4-To-IB 


ram 

D 



• 



■ns 

BBI 

oc 

ram 







■m 

Esm 

4-To-IO BCD-to-Decimal 



El 



• 

• 


■ns 

KB 

4-To-10 Excess-3-To- 
Decimal 

2-State 


D 

■ 

■ 

D 

■ 


m 

Qgj 

4-To-IO Excess-3-Gray-To- 
Decimal 

2-State 

B 




D 

■ 

■ 

SB 

19 

3-To-8 with Address 

Latches 


rani 


• 





■339 


2-State 



• 





■339 

ran 





• 


HdUil 

rarra 

3-To-8 

2-State 



• 





■339 

ESI 





• 

• 

Da 

E3E3 

■iMUM 

ram 


A 





Hil'l 

BES1 

Dual 2-To-4 

2-State 



A 





■339 

ESH 





• 

• 

EOS 

gram 

■-■MIM 

ram 

• 




• 


mm 

ISEH 

OC 

ram 

• 




• 


Da 

am 

IBHlEBIlBHMi 


cm 


A 





E39 



CODE CONVERTERS 


DESCRIPTION 


yfflH 

BOOK’ 

w® 

@1 

D 

6-Line-BCD To 6-Line Binary, Or 4-Line To 4-Line 

BCD 9’s/BCD 10's Converters 


D 


m 



ram 

A 


■ns 

HU 

BCD-To-Binary Converters 

ram 


?j 


bdb 

Binary-To-BCD Converters 

ram 


• 

MU 

imi 


PRIORITY ENCODERS/REGISTERS 


DESCRIPTION 

TYPE 

BBBHB 

BOOK’ 

PAGE 

NO. 

STD 

TTL 

ALS 

AS 

LS 


ram 

D 



• 

do 



ram 

• 



• 

■ns 

HHI 

Cascadable Octal With 3-State Outputs 

'348 




• 

Da 

gam 


rata 

• 




■as 

ggliH 


^The books are identified as follows: 

ADV = The ALS/AS Data Book 

BMC = The Bipolar Microcomputer Components Data Book for Design Engineers, third edition 
SUP = 1981 Supplement to the TTL Data Book for Design Engineers, second edition 
TTL = The TTL Data Book for Design Engineers, second edition 
CF = Data sheet is not presently available in a book. Contact the factory. 

• Denotes available technology. 

^ Denotes planned new products. 

A Denotes "A" suffix version available in the technology indicated. 


Texas Instruments 

I NCOR POR ATED 

POST OFFICE BOX 225012 • DALLAS, TEXAS 75265 





















































































FUNCTIONAL INDEX 



DISPLAY DECODERS/DRIVERS, MEMORY/MICROPROCESSOR CONTROLLERS, 
AND VOLTAGE-CONTROLLED OSCILLATORS 


OPEN-COLLECTOR DISPLAY OECOOERS/DRIVERS 


DESCRIPTION 

PFF-STATE 

OUTPUT 

VOLTAGE 

TYPE 

■mm 

BOOK* 

PAGE 

NO. 

STD 

TTL 

ALS 

AS 

L 

LS 

BCD-To-Decimal 

30 V 

K1 

• 





m 


60 V 

bh 

• 





K39 

ram 

15 V 


• 




o 

■SI 

ram 

7 V 

■rra 





• 

■02 

am 

BCD-To-Seven-Segment 

30 V 

■m 

n 



• 


ma 

tan 

15 V 

■01 

ma 



• 

• 

■na 

EB2 


K3 

• 




• 

ma 

KOI 

5.5 V 

mm 

• 




• 

■sa 


30 V 

■HU 

• 





■sa 


15 V 

1MH 

• 




• 

■sa 

ram 

7 V 

Will 





• 

Bill 

mm 

7 V 

win 






Ena 

■ZB 

5.5 V 

EH 

• 




• 

■sa 

ram 

5.5 V 

■Mil 

• 




• 

■sa 

ram 


OPEN COLLECTOR OISPOAY DECODERS/DRIVERS WITH COUNTERS/LATCHES 


DESCRIPTION 

TYPE 

TECHNOLOGY 

BOOK’ 

PAGE 

NO. 

STD 

TTL 

ALS 

AS 

BCD Counter/4-Bit Latch/BCD-To-Decimal 

Decoder/Drfver 

’142 

• 



TTL 

7-143 

BCD Counter/4-Bit Latch/BCD-To-Seven-Segment 
Decoder/Led Driver 

’143 

• 



TTL 

7-143 

BCD Counter/4-Bit Latch/BCD-To-Seven-Segment 
Decoder/Lamp Driver 

’144 

• 



TTL 

7-143 


VOLTAGE-CONTROLLED OSCILLATORS 


DESCRIPTION 



BOOK' 

PAGE 

NO. 


COMP'L 

tout 

ENABLE 

RANGE 

INPUT 


PM 

rm 

TYPE 

D 

B 


Yes 

Yes 

Yes 

mm 

mm 

■G32 

• 


■HU 

Eta 

MliMI-W 

Yes 

m 

■QBI 

m 

■a 

HU 

• 


EQ2 

Km 

EOQH 

No 

Yes 

Yes 

mm 

EH 

WT71 


• 

■sa 

rani 

hb 

Yes 

No 

No 

■a 

mm 


• 


WHIM 

■m 

EB1B 

Yes 

Yes 

No 

■a 

mm 

■rm 

• 


■Ull 

ni 

ca 

No 

No 

No 

mm 

EH 

■w 

• 


■HU 

■m 

mmm 

No 

Yes 

Yes 

mm 

EH 


• 


MU id 

im 


MEMORY/MICROPROCESSOR CONTROLLERS 


DESCRIPTION 




Egg* 

nn 

t.ii 

CM 

B 

System Controllers For 6080A 





• 

ana 

raiti 

till 




a 

■na 


System Controller, Universal 

KQI 




a 

Bi'l!U 

■fl.YM 

System Controllers, Universal 

■iiw 


A 




ini 

■II i MM I———— 

m 


A 



■Till 

IHB 

Memory 

Refresh 

Controllers 

Transparent, 
Burst Modes 

4K. 16K 

■I'iT'M 



A 


El 

msm 

64K 

■Mill 



n 



ESS 

Cycle Steal, 
8urst Modes 

■EESH3HE 

■Mill 



ma 


HIM 

HOI 

64K 

■nna 



A 


mu 

DEB 

Memory Cycle Controller 

■Mill 



• 


■TIM 

■HiW 

Memory Mappers 

3-Stale 1 

■nw 



• 


■TIM 

him 

oc* 

TTE1 



KM 


EH 

im 

Memory Mappers 

With Output Latches 


■IIM 



• 


EH 

u 

oc* 

HI! 



• 


Mira 

ITT 

Multi-Mode Latches (8080A Applications) 

■tin 




• 

ma 

railkl 

Clock Elements (6080A Applications) 

|[Q| 



• 


mm 



CLOCK GENERATOR CIRCUITS 


DESCRIPTION 

TYPE 

TECHNOLOGY 

BOOK* 

PAGE 

NO. 

STD 

TTL 

ALS 

AS 

LS 

S 

Quadruple Complementary- 
Output Logic Elements 

‘265 

• 





TTL 

5-57 

Dual Pulse Synchronizers/ 

Drivers 

’120 

• 





TTL 

7-118 

Crystal-Controlled Oscillators 

’320 

'321 




• 

• 


SUP 

SUP 

44 

44 

Digital Phase-Lock Loop 

’297 




• 


SUP 

38 

Programmable Frequency 

Dividers/Digital Timers 

’292 

’294 




• 

• 


SUP 

SUP 

31 

31 

Triple 4-Input AND/NAND 

Drivers 

'800 



▲ 



ADV 

2-368 

Triple 4-Input OR/NOR 

Orivers 

’802 



▲ 



ADV 

2 371 

Dual VCO 

'124 





• 

TTL 

2 123 

Clock Element for 8080A Systems 

’424 




• 


CF 



RESULTANT DISPLAYS USING '46A, '47A, '48, f 49, 'L46, 'L47, 'LS47, # LS48, 'LS49, 'LS347 


i i 
j_ i 

1 

1 

1 

l_ 

rri 

i i 
i 

i 

_i 

i 

a 

i 

i 

i — i 

a 

□ 

i 

IZ 

Zl 

1_ ! 


1 

l_ 

O 1 2 3 4 5 6 7 8 9 10 11 12 13 14 

RESULTANT DISPLAYS USING '246, '247, '248, '249, 'LS247, 'LS248, 'LS249, ‘LS447 

1 1 

1 _ 1 

1 

1 

1 

1_ 

— i 

_i 

i i 

i 

i 

_i 

i 

a 

i 

i 

n 

o 

□ 

l_ 

— 1 

1 _ 1 

• — 

1 

l_ 


0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 


RESULTANT DISPLAYS USING '143, '144 


0 1234567 89 

^The books are identified as follows: 

ADV = The ALS/AS Data Book 

BMC = The Bipolar Microcomputer Components Data Book for Design Engineers, third edition 
SUP = 1981 Supplement to the TTL Data Book for Design Engineers, second edition 
TTL = The TTL Data Book for Design Engineers, second edition 
CF = Data sheet is not presently available in a book. Contact the factory. 

• Denotes available technology. 

^ Denotes planned new products. 

A Denotes "A" suffix version available in the technology indicated. 


Texas Instruments 

INCORPORATED 

POST OFFICE 80X 225012 • DALLAS, TEXAS 75265 















































FUNCTIONAL INDEX 


ARITHMETIC CIRCUITS, ERROR DETECTION CIRCUITS, AND PROCESSOR ELEMENTS 


PARALLEL BINARY ADDERS 4-BIT COMPARATORS 


DESCRIPTION 





a 



D 

□ 

B 

1-Bit Gated 

KH 

• 






m 

Ksn 

2-Bit 

S3 

• 






SB 


4-Bit 

B] 

n 




m 


EB 

■S3JI 

1H-T1 





• 

• 

sin 

tgiH 


sun 

□ 



• 

• 


E3 

QQQ 


ACCUMULATORS, ARITHMETIC LOGIC UNITS, 
LOOK-AHEAD CARRY GENERATORS 


DESCRIPTION 

TYPE 

_ 

TECHNOLOGY 

BOOK' 

PAGE 

NO. 

STD 

TTL 

ALS 

AS 

LS 

k 

4-Bit Para'lel Binary Accumulators 

wcmm 





• 

HE 

mu 

’681 




• 



MEM 

4-Bit Arithmetic Logic Units/ 

Function Generators 

•181 

• 



• 

D 

Hia 

ESQ 



A 

■ 




'331 




■5 


m-M 





m 

S3 

mm 

H!.!l 




n 



■I'M 

muniii 

4-Blt Arithmetic Logic Unit 
with Ripple Carry 


B 

B 

B 

D 

■ 



Look-Ahead Carry 

Generators 

eqoqbh 


• 




• 


\BrMM 

E31BH 




• 



H 

ram 

i'mi-fflniirMMmg— ■ 

EH9 




• 



mm 

4-Bit-Slice Elements 

‘481 




• 

• 


ESfl 

B-Bit-Slice Elements 

■IW 



▲ 




EEB 

KH3 


LZ 

▲ 


■ 

■:U'l 

e m 


MULTIPLIERS 


DESCRIPTION 

TYPE 

TECHNOLOGY 

BOOK' 

PAGE 

NO. 

STD 

TTL 

ALS 

AS 

LS 

S 


mm 




• 


■m 

fgETil 

4-Bit-By-4-Bit Parallel Binary Multipliers 

BBl 





• 

■09 

Mifcll 

Uil 

• 





■09 

UMil 


n 





■09 

IgHil 

7-Bit-Slice Wallace Trees 





• 

• 

■09 



mm 

• 





■09 

HliH 

25-MHz Decade Rate Multipliers 

BT7I 

• 





■09 


8-Bit X 1-Bit 2’s Complement Multipliers 

■PT1 




• 


him 

mm 

ii 11 hij mu 1MIMB 

bthth 


A 

_ 




ram 


OTHER ARITHMETIC OPERATORS 


DESCRIPTION 

TYPE 

TECHNOLOGY 

800K' 

PAGE 

NO. 

STD 

TTL 

ALS 

AS 

H 

L 

LS 

S 

Quad 2-Input Exclusive-OR 

Gates With Totem-Pole 

Outputs 

’86 

• 




• 

• 

• 

TTL 

7-65 


▲ 






ADV 

2 52 

’386 






• 


TTL 

7-487 

Quad 2-Input Exclusive-OR 

Gates With Open-Collector 
Outputs 

’136 

• 





• 


TTL 

7-131 

Quad 2-Input Exclusive- 
NOR Gates 

'266 






• 


TTL 

7-386 

Quad Exclusive OR/NOR 

Gates 

T35 







• 

TTL 

7-129 

4-Bit True/Complement, 

Element 

’87 




• 




TTL 

7-70 


^The books are identified as follows: 


DESCRIPTION 

TYPE 

TECHNOLOGY 

BOOK' 

PAGE 

NO. 

P = Q 

P>Q 

P<Q 

OUTPUT 

OUTPUT 

ENABLE 

STD 

TTL 

ALS 

AS 

L 

LS 

S 

Yos 

Yes 

No 

2-State 

Yes 

’85 

• 



• 

• 

• 

TTL 

7-57 


B-BIT COMPARATORS 


| DESCRIPTION | 

TYPE 

■mma 

BOOK' 

PAGE 

NO. 

■■■■I 


B 

B 

B 

OUTPUT 

OUTPUT 

ENABLE 

ALS 

AS 

LS 

20-kn 

Pull-Up 

I7T1 

En 

E9 

EB 

OC 

Tf 

■Em 

• 



MJ'M 

tun 

EB 

EM 

EB 

EB 

■Mi 

MW 


• 



MM 

ram 

EH 

Ed 

EB 

EB 

1_oc_I 


■in 

• 



B.M'l 

ram 

na 

EB 

Ed 

EB 


No 




• 

wna 

wa 

IM 

E9 

EM 

EB 

OC 

No 

■IW 



• 

Ed 

Ed 

Standard 

Ed 

eh 

EB 

EB 

OC 

Yes 

■Llf 

• 



Ed 

ram 

EB 

Ed 

EB 

EB 


mam 


• 



Ed 

ram 

Ed 

Id 

EM 

EH 

naggTTina; 

No 

fciwi 



• 

HIM 

Ed 

Ed 

Id 

Ed 

EB 

OC | 

No 

Eg 



EX 

him 

KiM 

iza 

Id 

Id 

eb 

heheb 

MW 




• 

■■nM 

Ed 

Ed 

Id 

EM 

Id 

l_OC_1 

i Yasl 

eb 



• 

HIM 

«*■ 

B 

Q 

B 

□ 


IS 


• 



■:W 

FWtl 



• 

HIM 

KM 

B 


B 


OC 



• 



EM 

PTO1 



• : 

Ed 

KM 

Latched 

P 

B 


B 


2-State 

Yes 

'885 


D 

B 

1^1 


Latched 

1 P and 0 


a 



Latched 



■ 

B 

B 




ADDRESS COMPARATORS 


DESCRIPTION 

OUTPUT 

ENABLE 

LATCHED 

OUTPUT 


■nnnmm 

BOOK' 

PAGE 

No. 

■EQBI 

in 

16-Bit to 4-Bit 

Yes 



▲ 


Ed 

ESEEfl 


Yes 


▲ 




12-Bit to 4-Bit 

■zm 



▲ 





Yes 


A 





PARITY GENERATORS/CHECKERS, 

ERROR DETECTION AND CORRECTION CIRCUITS 


DESCRIPTION 

NO. 

OF 

BITS 


TECHNOLOGY 

BOOK' 

PAGE 

NO. 

n 

ALS 

AS 

LS 

S 

Odd/Even Parity 
Generators/Checkers 

8 

El 

• 





■SB 

HAi-l 

9 





• 

• 

HO 

MliM 



A 



■BiW 

Rlf.1 

Parallel Error 

Detection/Correction 

Circuits 

3-State 

8 





• 


O 


OC 

8 

■K 




• 


■BOI 


3-State 

16 

■LEI 




• 


B3 

IM 

OC 

16 

■W 




• 


■ in J 

m 

3-State 

T 



A 




Ed 

BE 

OC 

o 

■Ml 


A 




■CM 

IMH 

3-State 

mm 

■EMI 


A 




■ I'M 

SMH 

OC 

32 

E2H 


A 




■ !'!'■ 

IMU 


BIPOLAR BIT-SLICE PROCESSOR ELEMENTS 


DESCRIPTION 

CASCADABLE 

TO 

N-BITS 

TYPE 

TECHNOLOGY 

BOOK' 

PAGE 

NO. 

ALS 

AS 

LS 

s 

4-Bit-Slice 

Yes 

eb 



• 

• 

■T',I>B 

KS1 

8-Bit-Slice 

Yes 

■bi 


▲ 



m.wm 

ESI 

Yes 

Ed 


▲ 



w.wu 

EO 


ADV = The ALS/AS Data Book 

BMC = The Bipolar Microcomputer Components Data Book for Design Engineers, third edition 
SUP = 1981 Supplement to the TTL Data Book for Design Engineers, second edition 
TTL = The TTL Data Book for Design Engineers, second edition 
CF = Data sheet is not presently available in a book. Contact the factory. 

• Denotes available technology. 


A Denotes planned new products. 


A Denotes "A" suffix version available in the technology indicated. 
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FUNCTIONAL INDEX 


MEMORIES 



USER-PROGRAMMABLE READ-ONLY MEMORIES (PROM’S) 
STANOARO PROM'S 


DESCRIPTION 

TYPE 

ORGANIZATION 

TYPE 

OUTPUT 

BOOKt 

PAGE 

NO. 

16K-Bit Arrays 


KES91 


KB 


niiLUiMMsa 



mm 





dm 




oc 

dm 

BO| 

Ppiaa-HTTSSH 



dBI 

HW 

nil 



um 


a TBP28S166A-35 

2048W x 8B 

3-State 

CF 

_ 

8K-Blt Arrays 

TBP24S81 



■T.H 

FSTMl 

1 TBP24S81 -55 

2048W x 4B 

3-State 

BMC 

M3 


■mn 

OC 

dm 

■ami 



OC 

ECU 

rami 



asssoHi 

HI 




MEDIUM 

mm 


TBP28SA8BA 

1024W x 8B 

OC 

ra 



MEEEH3M 

oc 

msm 



MEZZEn^E 


mm 


DMH 

itjqjTTrraT— 

keek 

■ I'M 

I-3FM 

4K-BI1 Arrays 

TBP28S42 

ISSlIEMEHi 

OEEnnH 


MM 

TBP28SA42 

ffpSiTBTITT— 

oc 


Qg 

a TBP28S45 

MBEQ3233B 

OEESQM 


QU 

niMH 

512W x 8B 


ua 


TBP28S46 

laggr-rrmr— 

HEBDBi 

mi 

ua 

TBP28SA46 

— aarerE— 

oc 

■ rn 

ram 

TBP24S41 

PH22320HI 

KEQ^H 


ram 

^hezeujm! 

MEES3EKI 

oc 

Ij^QQi 

09 

IK-Bit Arrays 

TBP24S10 


MEDIHi 


§5m 

(MEIZHIIiHH 


oc 

■ 1,'U 

B9 

256-Bit Arrays 

TBP18S030 

32W x 8B 

HEEDEI 


»sm 

TBP18SA030 

32W x 8B 

oc 

HQ 

Bfl 


LOW-POWER PROM’S 


DESCRIPTION 

TYPE 

ORGANIZATION 

TYPE 

OUTPUT 

B00K1 

PAGE 

NO. 


a TBP28L166A 

2048W x 8B 

M'8.11 m ■ 

mm 


8K-Bit Arrays 

a TBP28L85A 

1024W x 8B 

eeseh 

mm 


i^Knznm^Hi 


M I.imiM 

ma 



TBP28L42 

HHEZQU^H 

HEnm 

BElU 

BgTt 


TBP28LA42 

512W x 8B 

OC 

■a 


4K-Bit Arrays 

a TBP28L45 

512W x 8B 

HSEBI 

■1QI 



TBP28L46 

SMBEEEEM 

heesmi 


rami 



512W x 8B 

oc 

WLM 


2K-Bit Arrays 

TBP28L22 


hehm 


ram 

TBP28LA22 


oc 




REGISTERED PROM'S 


DESCRIPTION 

TYPE 

ORGANIZATION 

TYPE 

OUTPUT 



16K-Blt Arrays 

a TBP28R166A 





... 


■HEQ9I 

mm 

ram 

8K-BI1 Arrays 


IHESEHUiK 

^KEQ9I 

o 


ii 1 ■ 11 1111 — 

jeeeeeeh 

eeeh9B 

BBS 


4K-Bit Arrays 

a TBP28R46 

512W x 8B 


ICFl 


a TBP28R45 

512W x 8B 


ua 

ram 


READ-ONLY MEMORIES (ROM'S) 


DESCRIPTION 

ORGANI¬ 

ZATION 

TYPE 

OF 

OUTPUT 

TYPE 

TECHNOLOGY I 

BOOK' 

PAGE 

NO. 

STD 

TTL 

ALS 

AS 

S 

1024-Blt Arrays 

256 x4 

OC 

'187 

• 




TTL 

5-49 

256-Bit Arrays 

32 x 8 

OC 

'88 

A 




TTL 

5-27 


RANDOM-ACCESS READ-WRITE MEMORIES (RAM’S) 


DESCRIPTION 

ORGANI¬ 

ZATION 

TYPE 

OF 

OUTPUT 

TYPE 

■nmim 

BOOK' 

PAGE 

NO. 

STD 

TTL 

ALS 

AS 

LS 

S 

256-Bit Arrays 

256x1 

I3SS9 

Pffil 





D 


ram 

oc 

PTill 





KJ 

■ i.'ii 


64x4 


bhi 


• 




■ MM 

H1T-1 

oc 

PTTI 


• 




■-W 

Will 

32x8 

CBB3I 

cm 


• 




EH 

ram 

OC 

Bill 


• 




HIM 

gnu 

64-Bit Arrays 

16x4 

oc 

hh 

• 





ua 

ram 

3-State 

'189 




A 



ram 





MJ 


ram 

^2331 

inn 




D 



UM 

D 

El 




u 



KIM 





n 

ma 

HW 

HUM 

pm 




n 


ma 

ua 

16 -Bit Arrays 

16x1 

D 

HU 

D 





um 

ram 

hh 

nr 





da 

B&W 

16-Btt Multiple-Port 
Register File 




D 

■ 

■ 

■ 

■ 

■a 


16-Bit 

Register File 

4x4 

oc 

pm 

• 



• 


Bfl 

torn 

>5-inrM 

pm 




• 


HO 

HWM 

Dual 64-Bit 

Register Files 

16x4. 16x4 


pm 



A 



EM 

Ban 

BQ] 



A 



EOI 

t-aun 


FIRST-IN FIRST-OUT MEMORIES (FIFO’S) 



TYPE 

OF 

OUTPUT 

III 


MR 





m 

B 


Asynchronous 16x5 


PHM 




• 


UMI 


EnnunnM 

IBrlEIHM 

■Btl 



• 


BTuH 

liip 

Asynchronous 16x4 

edbiseu 

la-IDM 

pm 



• 


um 

UM 


OC 

■FT71 



• 


dm 

»Sm 



oc 

E3 



* 



UJI 


^The books are identified as follows: 

ADV = The ALS/AS Data Book 

BMC = The Bipolar Microcomputer Components Data Book for Design Engineers, third edition 

SUP = 1981 Supplement to the TTL Data Book for Design Engineers, second edition 

TTL = The TTL Data Book for Design Engineers, second edition 
CF = Data sheet is not presently available in a book. Contact the factory. 

• Denotes available technology. 

^ Denotes planned new products. 

A Denotes "A" suffix version available in the technology indicated. 
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6-1 



6-2 



PRODUCT GUIDE 



typical performance 


QUADRUPLE 

2-INPUT 

POSITIVE-NAND 

GATES WITH 

OPEN-COLLECTOR 

OUTPUTS 

SN5401 (J.FH) 
SN54ALS01 (J.FH) 
SN54H01 (J) 
SN54LS01 (J.FH) 


1 J 31 ITWHT: 1 I 




SN7401 (J.N) 
SN74ALS01 (N.FN) 
SN74H01 (J.N) 
SN74LS01 (J.N.FN) 


QUADRUPLE 

2-INPUT 

POS1TIVE-NOR 

GATES 


typical performance 




HE3EE^E3Bil®! 


SN5402 (J.FH) 
SN54ALS02 (J.FH) 
SN54L02 (J) 
SN54LS02 (J.FH) 
SN54S02 (J.FH) 


SN7402 (J.N) 
SN74ALS02 (N.FN) 


SN74LS02 (J.N.FN) 
SN74S02 (J.N.FN) 


logic symbol, '01, 'ALS01, 'LS01 * 



logic symbol, 'HOI* 



positive logic: Y = AB 


logic symbol' 



positive logic: Y = A + B 


f Pin numbers shown on logic symbols are for J and N packages only, 
nc — no internal connection 


pin assignments, '01, 'ALS01, 'LS01 



mkUlilESBSSS! 


pin assignments, 'HOI 







pin assignments 




■aaiaeal 
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PRODUCT GUIDE 


HEX INVERTER BUFFER/DRIVERS 
WITH OPEN-COLLECTOR HIGH- 
VOLTAGE OUTPUTS 
typical performance 

HIGH- LOW- 

TYPIC 

LEVEL LEVEL 

TYPE DELA 

OUTPUT OUTPUT 

TIMI 

VOLTAGE CURRENT 


SN5406 (J,FH) 


logic symbol^ 

1A _iU_|-> 

2A-«L_- 

3A—- 

4A^iL-- 

sa-IHL- 

positive logic: Y = A 


pin assignments 



HEX BUFFERS/DRIVERS WITH OPEN- 
COLLECTOR HIGH-VOLTAGE OUTPUTS 
typical performance 


TYPE 

HIGH- 

LEVEL 

OUTPUT 

VOLTAGE 

LOW- 

LEVEL 

OUTPUT 

CURRENT 

TYPICAL 

DELAY 

TIME 

TYPICAL 

POWER 

PER 

GATE 

SIM54' 

30 V 

30 mA 

13 ns 

21 mW 

SN74' 

30 V 

40 mA 

13 ns 

21 mW 


logic symbol* 

1A _HL_J-> 

2a-!H-- 

3A—— - 

4a-!21-- 

5A-HIL- 

6A -<13L | 

positive logic: Y = A 


pin assignments 


J. N PACKAGES 



SN5407 (J,FH) 


SN7407 (J.N) 


QUADRUPLE 

2-INPUT 

POSITIVE-AND 

GATES 


typical performance 


■rngnEZBaEaSlI 


2.19 mW 6.5 ns 




SN5408 (J,FH) 
SN54ALS08 (J.FH) 
SN54LS08 (J,FH) 
SN54S08 (J.FHl 


SN7408 (J,N> 
SN74ALS08 <N,FN) 
SN74LS08 (J.N.FN) 
SN74S08 (J.N.FN) 


logic symbol* 

.. (i) r 


1 A- 


ID 

(2) 

2A- 

(4) 

n D 

(5) 

3A- 

(9) 


(10! 

1A 

... (13) 



pm assignments 


J. N PACKAGES FH. FN PACKAGES 



IIMA'I-IBIMMl 


positive logic: Y = AB 
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QUADRUPLE 
2-INPUT 
POSITIVE-AND 
GATES WITH 
OPEN-COLLECTOR 
OUTPUTS 
SN5409 (J,FH) 
SN54ALS09 (J.FH) 
SN54LS09 (J,FH) 
SN54S09 (J,FH) 


typical performance 


logic symbol* 


pin assignments 



J. N PACKAGES 


FH, FN PACKAGES 

1 1A 

8 3Y 


1 nc 

1 1 - ' 

2 IB 

9 3A 


2 1A 


3 IV 

10 3B 


3 IB 

13 3A 

4 2A 

1 1 4Y 


4 1Y 

14 3B 

QRjl 

129 


5 nc 

15 nc 

6 2Y 

(QEEI 


6 2A 

16 4Y 




7 nc 

17 nc 




8 2B 

BQKQB 




9 2Y 

19 4B 





K.mvjj 


iO 

TRIPLE 3-INPUT 
POSITIVE-NAND 
GATES 


typical performance 


BE3 



'10 



mni.i 



IBHEI 

22 mW 


Til 



‘LS10 

2 mW 

9.5 ns 


■EESS] 



SN5410 (J,FH) 
SN54ALS10 (J,FH) 
SN54H10 (J) 
SN54L10 (J) 
SN54LS10 (J,FH) 
SN54S10 (J,FH) 


SN7410 (J,N) 
SN74ALS10 (N,FN) 
SN74H10 (J,N) 

SN74LS10 (J.N.FN) 
SN74S10 (J,N,FN) 


logic symbol* 


pin assignments 



J. N PACKAGES 


FH, FN PACKAGES 

1 1A 

IBi 


1 nc 

mm 

2 1B 

9 3A 


2 1A 


3 2A 

10 3B 


3 IB 


4 2B 

1 1 3C 


4 2A 

14 3B 


129 


5 nc 

15 nc 

6 2 Y 



6 2B 

bekh 

teJMA'Ul 



7 nc 





8 2C 

18 1Y 




9 2Y 

19 1C 




109323 

K.mujj 


11 

TRIPLE 3-INPUT 

POSITIVE-AND 

GATES 


typical performance 



12023 

[>221511 


2.17 mW 


HB 

40 mW 

ISBESI 



fg££3 

Kill 

K 



SN54ALS11 (J,FH) 
SN54H11 (J) 
SN54LS11 (J.FH) 
SN54S11 (J.FH) 


SN74ALS11 (N.FN) 
SN74H11 (J.N) 
SN74LS11 (J.N.FN) 
SN74S11 (J.N.FN) 


logic symbol* 



pin assignments 


J, N PACKAGES 


FH, FN PACKAGES 

1 1A 

8 3Y 


1 nc 

1 1 nc 

2 IB 

9 3A 


2 1A 

12 3Y 

3 2A 

10 3B 


3 IB 

13 3A 

4 2B 

1 1 3C 


4 2 A 

14 3B 

5 2C 

12 1Y 


5 nc 

1 5 nc 

6 2Y 

13 1C 


6 2B 

16 3C 

7 GND 

14 V CC 


7 nc 

1 7 nc 




8 2C 

18 1Y 




9 2Y 

19 1C 




10 GND 

20 V CC 


f Pin numbers shown on logic symbols are for J and N packages only. 


nc — no internal connection. 
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PRODUCT GUIDE 


typical performance 


TRIPLE 3-INPUT 
POSITIVE-NAND 
GATES WITH 
OPEN-COLLECTOR 
OUTPUTS 
SN5412 (J,FH) 
SN54ALS12 (J,FH) 
SN54LS12 (J,FH) 


TYPE 

POWER 

DELAY 

'12 

10 mW 

22 ns 

'ALS12 

1.27 mW 

17.5 ns 

'LS12 

2 mW 

16 ns 


SN7412 (J,N) 
SN74ALS12 (N,FN) 
SN74LS12 (J,N,FN) 


logic symbol* 

ib-S2L_ 

1C-J22L. 

2A-J2>_ — 
2B-!1L_ 

2C-£L_ 

3A-I2i-~ 

3B-i2£L 
„„ (11) 


pin assignments 


J. N PACKAGES 



positive logic: Y = ABC 


typical performance 


DUAL 4-INPUT 
POSITIVE-NAND 
SCHMITT 
TRIGGERS 
SN5413 (J,FH) 
SN54LS13 (J,FH) 


TYPE 

HYSTERESIS 

DELAY 

'13 

0.8 V 

16.5 ns 

'LS13 

0.8 V 

16.5 ns 


SN7413 (J,N) 
SN74LS13 (J,N,FN) 


logic symbol* 

1A—— &S 

ib_S2L_ 

ic-SIL. 

id_S5L_ 

2 A— S2L_ 

2 B- 112 L 

2cJI21- 

2D-SHL_ 

positive logic: Y = ABCD 


pin assignments 




U.TfTT.lgJ.WJJl 


14 

HEX 

SCHMITT- 
TRIGGER 
INVERTERS 
SN5414 (J,FH) 
SN54LS14 (J,FH) 


typical performance 


TYPE 

HYSTERESIS 

DELAY 

'14 

0.8 V 

15 ns 

'LS14 

0.8 V 

15 ns 


SN7414 (J,N) 
SN74LS14 (J,N,FN) 


logic symbol* 

1A—ill— “ 

2 a—! 2 L_ 

3A-£L_ 

4A———- 

5A-1HL - 

6A — 1 

positive logic: Y = A 


pin assignments 



numbers shown on logic symbols are for J and N packages only, 
no internal connection. 
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15 

TRIPLE 3-INPUT 
POSITIVE-AND 
GATES WITH 
OPEN-COLLECTOR 
OUTPUTS 

SN54ALS15 (J,FH) 
SN54H15 (J) 
SN54LS15 (J,FH) 
SN54S15 (J,FH) 


typical performance 


logic symbol* 


pin assignments 



J. N PACKAGES 


FH, FN PACKAGES 

1 1A 

8 3Y 


1 nc 

11 nc 

2 IB 

9 3A 


2 1A 

12 3Y 

3 2A 

10 3B 


3 IB 

13 3A 

4 2B 

11 3C 


4 2 A 

14 3B 

5 2C 

12 1Y 


5 nc 

15 nc 

6 2Y 

13 1C 


6 2B 

16 3C 

7 GND 

14 V C C 


7 nc 

17 nc 




8 2C 

18 1Y 




9 2Y 

19 1C 




10 GND 

20 V CC 


16 


HEX INVERTER BUFFER/DRIVERS WITH 
OPEN-COLLECTOR HIGH-VOLTAGE OUTPUTS 
typical performance 


TYPE 

HIGH- 

LEVEL 

OUTPUT 

VOLTAGE 

LOW- 

LEVEL 

OUTPUT 

CURRENT 

TYPICAL 

DELAY 

TIME 

TYPICAL 

POWER 

PER 

GATE 

SN74' 

15 V 

40 mA 

12.5 ns 

26 mW 

SN54' 

15 V 

30 mA 

12.5 ns 

26 mW 


logic symbol* 


in 

O 

A 

^ (21 

(31 

\ (4) 


(51 

\ (6) 


(9) 

\ (8) 


(11) 

Vw (10) 


(13) 

N (12) ( 





-1Y 

-ZY 

-3Y 

-4Y 

-5Y 

-6Y 


positive logic: Y = A 


SN5416 (J) SN7416 (J,N) 


pin assignments 


J. N PACKAGES 

1 1A 

8 

4Y 

2 

1 Y 

9 

4 A 

3 

2A 

10 

5Y 

4 

2Y 

11 

5A 

5 

3A 

12 

6Y 

6 

3Y 

13 

6A 

7 

GND 

14 

V CC 



SN5417 (J) SN7417 (J,N) 


* Pin numbers shown on logic symbols are for J and N packages only. 


nc — no interna! connection. 


Texas Instruments 
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PRODUCT GUIDE 


typical performance 


POSITIVE-IMAND 
GATES WITH TOTEM 
POLE OUTPUTS 

SN54LS18 (J,FH) 


TYPE 

HYSTERESIS 

DELAY 

'LS18 

0.7 V 

25 ns 


SN74LS18 (J,N,FN) 


logic symbol* 

-ia—H i—J 
ib-HL_ 
ic-H>- 

2A^i_ 

2D-H1__ 

positive logic: Y = ABCD 


pin assignments 



9 1Y 19 2D 
10 GND 20 V cc 


typical performance 


INVERTERS WITH 

TOTEM-POLE 

OUTPUTS 

SIM54LSI9 (J,FH) 


TYPE 

HYSTERESIS 

DELAY 

'LS19 

0.7 V 

16 ns 


SN74LS19 (J.N.FIM) 


logic symbol* 
.. ID I- 



(2) 

1Y 

(4) 

2Y 

(6) 

3Y 

(8) 

4Y 

(10) 


(12) 

6Y 


pin assignments 

J, N PACKAGES 

1 1A I 8 4Y 

2 1Y 9 4A 

3 2A 10 5Y 

~4 2Y 11 5A 

5 3A 12 6Y 

6 3Y 13 6A 

7 GND 14 Vcc 


positive logic: Y = A 


| FH. FN PACKAGES [ | 

.1 1 - 


2 

1A 

L^_ 

4Y 

3 

IV 

13^ 

4A 

4 

2A 

14 

5Y 

5 

nc 

15 

nc 

6 

2Y 

16 

5A 


_ 

8 

3A 

18 

6Y 

9 

3Y 

19 

6A 

10 

GND 

20 

Vcc 


typical performance 




20 

DUAL 4-INPUT 

POSITIVE-IMAND 

GATES 


SN5420 (J,FH) SN7420 (J,N) 

SN54ALS20A (J,FH) SN74ALS20A (N,FN) 
SN54H20IJ) SN74H20 (J,N) 

SN54L20 (J) 

SN54LS20 (J,FH) SN74LS20 (J,N,FN) 

SN54S20 (J,FH) SN74S20 (J,N,FN) 



logic symbol* 

1A _<1L_1 & 

ib_<2L- 
ic—Hi— 

,D-< 5 L_ 

2A ——-— 

2 b-!2£^ 

2C-S12L- 

2D-iHl__ 

positive logic: Y = ABCD 


pin assignments 


2 1B 9 2A 

3 nc 10 2B 

4 1C ~11 nc 

5 ID 12 2C 

6 1Y ~T3 2D 

7 GND 14 Vqc 


1 FH, FN PACKAGES | 

111 - 


2 

1 A 

12 

2Y 

3 

IB 

13 

2A 

4 nc 

14 

2B 

5 nc 

15 nc 

ox 

1C 

16 nc 

- 

17 nc 

8 

10 

18 

2C 

9 

1 Y 

19 

2D 

10 

GND 

20 

Vcc 



■for J and N packag 



Texas Instruments 

incorporated 

POST OFFICE BOX 225012 • DALLAS. TEXAS 75265 
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21 


typical performance 


logic symbol^ 


pin assignments 


DUAL 4-INPUT 
POSITIVE-AND 
GATES 



I22E3I 

UjfA'l 




HETH’iI 



IHIrVIi 




SN54ALS21 (J,FH) 
SN54H21 (J) 
SN54LS21 (J.FH) 


SN74ALS21 (N,FN) 
SN74H21 (J.N) 
SN74LS21 (J,N,FN) 



J. N PACKAGES | 

| FH. FN PACKAGES 

1 1A 

8 2Y 

1 nc 

11 nc 

2 18 

9 2A 

2 1A 

12 2Y 

3 nc 

10 2B 

3 IB 

13 2A 

4 1C 

11 nc 

4 nc 

14 28 

5 ID 

12 2C 

5 nc 

15 nc 

6 1Y 

13 2D 

6 1C 

16 nc 

7 GND 

< 

o 

o 

7 nc 

17 nc 



8 ID 

18 2C 


9 1Y 

19 2D 


10 GND 

20 V CC 


22 


typical performance 


logic symbol^ 


pin assignments 


DUAL 4-INPUT 
POSITIVE-NAND 
GATES WITH 
OPEN-COLLECTOR 
OUTPUTS 


SN5422 (J,FH) 


BDJl 

POWER 


— 

10 mW 

22 ns 


1.28 mW 






2 mW 

mmm 



Ed 


SN7422 (J,N) 


SN54ALS22A (J.FH) SN74ALS22A (N,FN) 

SN54H22 (J) SN74H22 (J.N) 

SN54LS22 (J.FH) SN74LS22 (J.N.FN) 

SN54S22 (J.FH) SN74S22 (J.N.FN) 



J, N PACKAGES 


FH. FN PACKAGES 

1 1A 

8 2Y 


1 nc 

11 nc 

2 IB 

9 2A 


2 1A 

12 2Y 

3 nc 

10 2B 


3 IB 

13 2A 

4 1C 

11 nc 


4 nc 

14 2B 

5 ID 

12 2C 


5 nc 

15 nc 

6 1Y 

13 2D 


6 1C 

16 nc 

7 GND 

14 Vcc 


7 nc 

17 nc 




8 ID 

18 2C 




9 1Y 

19 2D 




10 GND 

20 V CC 


23 


typical performance 


logic symbol* 


pin assignments 


EXPANDABLE DUAL 
4-INPUT POSITIVE- 
NOR GATES WITH 
STROBE 

SN5423 (J,FH) 



■BJZmfcMI 


KIEQI 


MW 

urn 

om 

QBJi 

on 

ion 



on 

MJJM 

DBQH 

um±a 

on 

fOEM 

BKQB 


MU 

Km 

EHEH 

ISTWiBi 

EK3H 

misH 

on 

IQQI 

mm 

lOEm 


n»ga 

mm 




on 

mm 



E3E3I 


-2Y 


positive l ogic: __ 

1Y = 1G (TA+1B+1C+1D)+X 
2Y = 2G (2A+2B+2C+2D) 

X = output of SN5460/SN7460 


' Pin numbers shown on logic symbols are for J and N packages only, 
nc — no internal connection. 
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PRODUCT GUIDE 


SCHMITT-TRIGGER 
POSITIVE-NAND 
GATES/INVERTERS 
WITH TOTEM POLE 
OUTPUTS 

typical performance 


TYPE 

HYSTERESIS 

DELAY 

'LS24 

0.7 V 

19 ns 


SN54LS24 (J,FH> SN74LS24 (J,N,FN) 


logic symbol* 

1a _<1L_J 

2A-J1L-- 

2B-^ 

3A-i21_- 

3B-S22L 

4A-SHL- 

(13) 

4B--- 

positive logic: Y = AB 


pm assignments 


J. N PACKAGES 




typical performance 


DUAL 4-INPUT 
POSITIVE-NOR 
GATES WITH 
STROBE 

SN7425 (J,N) 
SN5425 (J,FH) 


TYPE 

POWER 

DELAY 

'25 

23 mW 

10.5 ns 


logic symbol* 

1G———Tgi “ 

ia-HL. 

IB^i- 

,D^l_ 

(11) - 

2G- G2 >1 

2A-<^ 

UO) 

2B- 

„„ <121 

2C- 

(13) 

2D--—_ 

positive logic: _ 

Y = G (A+B+C+D) 


pin assignments 


J, N PACKAGES 





QUADRUPLE 2-INPUT HIGH-VOLTAGE 
INTERFACE POSITIVE-NAND GATES 
typical performance 



HIGH- 

LEVEL 

OUTPUT 

VOLTAGE 

LOW- 

LEVEL 

OUTPUT 

CURRENT 

POWER 

DELAY 

15 V 

16 mA 


IS V 

4 mA 


ml 


SN5426 <J,FH) 
SN54LS26 (J,FH) 


SN7426 (J.N) 
SN74LS26 (J,N,FN) 


logic symbol* 

1A -HU “ 

ib-12L- 

2A -!2i-- 

2B-^>- 

3A-!2L_- 

3B-!H_ 

4A-5HL.- 

(13) 

4B- 

positive logic: Y = AB 


pin assignments 





* Pin numbers shown on logic symbols are for J and N packages only, 
nc — no internal connection. 
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27 


typical performance 


logic symbol'*' 


pin assignments 


TRIPLE 3-INPUT 

POSITIVE-NOR 

GATES 






HE 3 EB 1 





Hgg 




IB - 
1C- 
2A- 


SN5427 (J,FH) 
SN54ALS27 (J,FH) 
SN54LS27 (J,FH) 


SN7427 (J,N) 
SN74ALS27 (N,FN) 
SN74LS27 (J,N,FN) 


in 

>1 

sJ12) 

(2) 

(13) 

\<6) 

i. (3) 


; <4, 

. (5) 

\(8> 

t <9! 


1 (10) 

, (11) 




J. N PACKAGES 


FH, FN PACKAGES 

1 1A 

8 

3Y 


* « 

’* 

nc 

1 

IB 

9 

3A 


2 

1A 

KQ 


D 

MM 

ELI 

e m 


3 

IB 

i a 

IM 

4 

2B 

eh 



4 

2A 

KQ 

EH 

5 

2C 

,2 

,y 


5 

nc 

i a 


6 

2Y 

ta 

■a 


6 

2B 

in 


D 


ED 

EBH 


Tnc 

17 

nc 






8 

2C 

18 

1Y 






9 

2Y 

19 

1C 






KEI 


EM 

ESil 


positive logic: Y = A-t-B+C 


28 


QUADRUPLE 2-INPUT 
POSITIVE-NOR BUFFERS 
performance 


logic symbol*' 
( 2 ) 

(31 


pin assignments 


TYPE 

LOW 

LEVEL 

OUTPUT 

CURRENT 

HIGH- 

LEVEL 

OUTPUT 

CURRENT 

POWER 

(TYP) 

DELAY 

(TYP) 

*28 

mnsm 

-2.4 mA 


7 ns 



—1 mA 


4 ns 

ezbhu 



HM 

4 ns 

rrmrm 

12 mA 

-1.2 mA 



SN74LS'— 

_24 mA — 

—-1.2 mA — 

-5.5 mW 

-12 ns 


(5) 


(HI 


( 12 ) 


>lt> 


(1) 


(4) 


(131 , 


J. N PACKAGES 


FH. FN PACKAGES 

1 1Y 

8 3A 


1 nc 

11 nc 

2 1A 

9 3B 


2 1Y 

12 3A 

3 IB 

10 3Y 


3 1A 


4 2Y 

11 4A 


4 IB 

14 3Y 


12 4B 


5 nc 

15 nc 

6 2B 

13 4Y 


6 2Y 

16 4A 


■«wa 


7 nc 


H ■■ 



8 2A 

18 4B 




9 2B 

fEMm 




mu 

EH3 


positive logic:_Y = A+B 


SN5428 (J,FH) SN7428 (J.N) 

SN54ALS28 (J,FH) SN74ALS28 (N.FN) 

SN54LS28 (J,FH) SN74LS28 (J.N.FN) 


30 


typical performance 


logic symbol*’ 


pin assignments 


8-INPUT 

POSITIVE-NAND 

GATE 



Eszmi 

Esna 


10 mW 

■BQ 


1.9 mW 




HESS 



3 


2.4 mW 

KZSl 

■ssi 


3 ns 


SN5430 (J,FH) 
SN54ALS30 (J,FH) 
SN54H30IJ) 
SN54L30 (J) 
SN54LS30 (J,FH) 
SN54S30 (J.FH) 


SN7430 (J.N) 
SN74ALS30 (N, FN) 
SN74H30 (J.N) 

SN74 LS30 (J.N.FN) 
SN74S30 (J.N.FN) 


in 

& 

(2) 


(3) 


(4) 


(5) 


(6! 


(11) 


(12) 



( 8 ) 


J. N PACKAGES | 

| EH. FN PACKAGES 

1 A 

8 Y 

1 nc 

11 nc 

2 B 

9 nc 

2 A 

12 Y 

3 C 

10 nc 

3 B 

13 nc 

4 D 

1 1 G 

4 C 

14 nc 

5 E 

12 H 

5 nc 

15 nc 

6 F 

13 nc 

6 D 

16 G 

7 GND 

14 Vcc 

7 nc 

17 nc 



8 E 

18 H 


9 F 

19 nc 


10 GND 

o 

< 

o 

n 


positive logic: 

Y = ABCDEFGH 


1 Pin numbers shown on logic symbols are for J and N packages only, 
nc — no internal connection. 
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31 

DELAY ELEMENTS 

(delay elements for generating 

delay lines) 

• Buffers 3 and 4 offer 3-fold increase in 
Iql (1 2 mA/24 mA) 

• Total power dissipation 38 mW 

typical performance 


logic symbol 
(1) 


pin assignments 


1A 


2A- 


(3) 


DELAY ELEMENT 

LOGIC 

DELAY 

Gates 1 and 6 

Inverting 

27.5 ns 

Gates 2 and 5 

Noninverting 

46.5 ns 

Buffers 3 and 4 

2-Input 

NAND 

6 ns 


(131 




& > 


J. N PACKAGES | 

FH. FN PACKAGES 

1 1A 

3 4YJ 

1 nc 

11 nc 

2 1Y 

EEKZH 

2 1A 

12 4Y 

|WJ| 

11 4B| 

3 1Y 

13 4A 

4 2Y 


4 2A 

14 4B 


Ilf .1 Ml 

IEKI 

IQ9HH 

6 3B 

UBiJi 

JSncJ 


7 3Y 


\tMSM 

KEH» 


iffwa 

8 38 

KEEi 



9 3Y 

U«JI 


IEEKS3 



SN54LS31 (J,FH) 


SN74LS31 (J,N,FN) 


32 


logic symbol^ 


pin assignments 


QUADRUPLE 

2-INPUT 

POSITIVE-OR 

GATE 

typical performance 




laid 153 





2.81 mW 



5 mW 

■EESf 

■ 

■E3E3S9 

4 ns 



J. N PACKAGES 


FH. FN PACKAGES 

1 1A 

8 3Y 


1 nc 

11 nc 

2 IB 

9 3A 


2 1A 

12 3Y 

EBI 

10 3B 


3 IB 

13 3A 

4 2A 

1 1 4Y 


4 1Y 

14 3B 


129 


5 nc 

15 nc 

6 2Y 

imsi 


6 2A 

16 4Y 

KlkUld 



7 nc 

mug 




8 2B 

18 4A 




9 2Y 

tmm 




10 GNO 

20 V CC 


SN5432 (J,FH) SN7432 (J,N) 

SN54ALS32 (J,FH) SN74ALS32 (N.FN) 

SN54LS32 (J,FH) SN74LS32 (J,N,FN) 

SN54S32 (J,FH) SN74S32 (J,N,FN) 


33 


logic symbol^ 


pin assignments 


QUADRUPLE 2 INPUT 
POSITIVE-NOR BUFFERS 
WITH OPENCOLLECTOR 
OUTPUTS 
performance 


TYPE 

HIGH- 

LEVEL 

OUTPUT 

VOLTAGE 

LOW- 

LEVEL 

OUTPUT 

CURRENT 

POWER 

(TYP) 

DELAY 

(TYP) 

'33 


M&sm 


■DE9 


BOB 

MEEEM 



IeiMusX 

B-TKtfB 


beehei 


SN54LS' 

B&fcB 


gasaa 


SN74LS' 

BITVITT 

eeh 





SN5433 (J,FH) 
SN54ALS33 (J,FH) 
SN54LS33 (J,FH) 


SN7433 (J,N) 
SN74ALS33 (N,FN) 
SN74LS33 (J,N,FN) 


J. N PACKAGES | 

1 1Y 

8 3A 

2 1A 

9 3B 

3 IB 

10 3Y 

4 2Y 

1 1 4A 

5 2A 

12 4B 

6 2B 

13 4Y 

7 GND 

14 V CC 


FH. FN PACKAGES 

1 nc 

1 1 nc 

2 1Y 

12 3A 

3 1A 

13 3B 

4 IB 

14 3Y 

5 nc. 

1 5 nc 

6 2 Y 

16 4A 

7 nc 

17 nc 

8 2A 

18 4B 

9 2B 

19 4Y 

10 GND 

20 V CC 


nc — no internal connection. 

tPin numbers shown on logic symbols are for J and N packages only. 
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37 


logic symbol* 


pin assignments 


QUADRUPLE 2-INPUT POSITIVE-NAND BUFFERS 
performance 



HIGH- 

LEVEL 

OUTPUT 

CURRENT 

LOW- 

LEVEL 

OUTPUT 

CURRENT 


DELAY 

(TYP) 

37 

■Z3SQ1 



iriMr.Ti 

WHHW 


- 1 mA 

HXIKmWI 

BEES 



BOSE! 


HKE9 

L-uHiua 






WB3ESM 



■QS 

'S37 


OBEBQ 


4 ns 



J, N PACKAGES 


FH. FN PACKAGES |] 

1 1A 

8 3Y 


1 nc 

1 1 nc 

2 IB 

9 3A 


2 1A 

12 3Y 

3 1Y 

10 3B 


3 IB 

13 3A 

4 2A 

1 1 4Y 


4 1Y 

14 3B 

5 2B 

12 4A 


5 nc 

15 nc 

6 2Y 

13 4B 


6 2A 

16 4Y 

7 GND 

14 V C C 


7 nc 

17 nc 




8 2B 

18 4A 




9 2Y 

19 4B 




10 GND 

20 V cc 


positive logic: Y = AB 


SN5437 (J,FH) 
SN54ALS37 (J,FH) 
SN54LS37 (J,FH) 
SN54S37 (J,FH) 


SN7437 (J,N) 
SN74ALS37 (N,FN) 
SN74LS37 (J,N,FN) 
SN74S37 (J,N,FN) 


38 


logic symbol* 


pin assignments 


QUADRUPLE 2-INPUT POSITIVE-NAND BUFFERS 
WITH OPEN-COLLECTOR OUTPUTS 
performance 


TYPE 

HIGH- 

LEVEL 

OUTPUT 

VOLTAGE 

LOW- 

LEVEL 

OUTPUT 

CURRENT 

POWER 

(TYP) 

DELAY 

(TYP) 

'38 

5.5 V 

m&sm 




5.5 V 

KQES91 



EZHSBBI 

■atm 



im.-f.ri 


EM 

■H3E9I 

■rwcfavi 


EZEEHH 

EM 

mxsM 

g-Htf: ra 


■S38 

5.5 V 






J. N PACKAGES | 

| FH. FN PACKAGES || 

1 1A 

8 3Y 

1 nc 

11 nc 

2 IB 

9 3A 

2 1A 

12 3Y 

3 1Y 

10 3B 

3 IB 

13 3A 

4 2A 

11 4Y 

4 1Y 

14 3B 

5 2B 

12 4A 

5 nc 

15 nc 

6 2Y 

13 4B 

6 2A 

16 4Y 

7 GND 

14 V CC 

7 nc 

17 nc 



8 28 

18 4A 


9 2Y 

19 4B 


10 GND 

o 

< 

n 

o 


positive logic: Y = AB 


SN5438 (J,FH) 
SN54ALS38 (J,FH) 
SN54LS38 <J,FH) 
SN54S38 (J.FH) 


SN7438 <J,N) 
SN74ALS38 (N.FN) 
SN74LS38 (J.N.FN) 
SN74S38 (J.N.FN) 


39 


logic symbol* 


pin assignments 


QUADRUPLE 2-INPUT POSITIVE-NAND BUFFERS 
WITH OPEN-COLLECTOR OUTPUTS 
performance 


TYPE 

HIGH- 

LEVEL 

OUTPUT 

VOLTAGE 

LOW- 

LEVEL 

OUTPUT 

CURRENT 

POWER 

(TYP) 

DELAY 

(TYP) 


5.5 V 


Ull.'.WI 

IH-l.tl 

EZHSEa 

5.5 V 







J, N PACKAGES | 

| FH PACKAGE | | 

o 

\ 1 * * ^ y 

1 1Y 

8 

3A 

| 1 nc 


nc I 




1A 

9 

3B 

2 

1Y 

KO 

EM 



m 

mm 

BH 

EMI 

3 

1A 

KO 

EM 


2Y 

4 

2Y 

1 1 

4A 

4 

IB 

14 

3Yl 



5 

2A 

12 

4B 

5 

nc 

KO 

EMI 


\ noi 3Y 

6 

2B 

KO 

EW 

6 

2Y 

KO 

ml 



D 

B333 


EWI 

7 

nc 

17 

nc 







B 

2A 

IB 

4B 


^J23i 4¥ 





9 

2B 

KO 

m 







IEQ 


m 

wm\ 


SN5439 (J.FH) 


SN7439 (J.N) 


positive logic: Y = AB 


nc — no internal connection. 

tPin numbers shown on logic symbols are for J and N packages only. 
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DUAL 4-INPUT POSITIVE NAND BUFFERS 
performance 


TYPE 

HIGH- 

LEVEL 

■OUTPUT 

VOLTAGE 

LOW- 

LEVEL 

OUTPUT 

CURRENT 

POWER 

(TYP) 

DELAY 

(TYP) 

'40 

48 mA 

-1.2 mA 

_ 

26 mW 

10.5 ns 

SN54ALS' 

12 mA 

- 1 mA 

3.04 mW 

4 ns 

SN74ALS’ 

24 mA 

- 2.6 mA 

3.04 mW 

4 ns 

■H40 

60 mA 

— 1.5 mA 

44 mW 

7.5 ns 

SN54LS' 

12 mA 

-1.2 mA 

4.3 mW 

1 2 ns 

SN74LS' 

24 mA 

-1.2 mA 

4,3 mW 

12 ns 

•S40 

60 mA 

— 3 mA 

44 mW 

4 ns 


logic symbol^ 



pin assignments 


J. N PACKAGES 


FH. FN PACKAGES 

1 1A 

8 2Y 


1 nc 

11 nc 

2 IB 

9 2A 


2 1A 

12 2Y 

3 nc 

10 2B 


3 IB 

13 2A 

4 1C 

11 nc 


4 nc 

14 2B 

5 ID 

12 2C 


5 nc 

15 nc 

6 1Y 

13 2D 


6 1C 

16 nc 

7 GND 

14 Vcc 


7 nc 

17 nc 




8 ID 

18 2C 




9 1Y 

19 2D 




10 GND 

20 V C C 


SN5440 (J,FH) 
SN54ALS40 (J,FH) 
SN54H40 (J) 
SN54LS40 (J,FH) 
SN54S40 (J,FH) 


SN7440 (J,N) 
SN74ALS40 (N.FN) 
SN74H40 (J,N) 
SN74LS40 (J,N,FNI 
SN74S40 (J,N,FN) 


42 

4-LINE TO 10-LINE 
DECODERS 
(BCD to decimal) 


typical performance 


TYPE 

SELECT 

TIME 

POWER 


17 ns 

140 mW 





17 ns 

35 mW 


SN5442A (J,FH) SN7442A (J,N) 

SN54L42 (J) 

SN54LS42 (J,FH) SN74LS42 (J,N,FN) 


logic symbol* 



pin assignments 


J. N PACKAGES | 

| FH. FN PACKAGES 

1 0 

9 7 

1 nc 

11 nc 

2 1 

10 8 

2 0 

12 7 

3 2 

11 9 

3 1 

13 8 

4 3 

12 D 

4 2 

14 9 

5 4 

13 C 

5 3 

15 D 

6 5 

14 B 

6 nc 

16 nc 

7 6 

15 A 

7 4 

17 C 


12X331 

8 5 

18 B 



9 6 

19 A 


IKEH23 

EX51 


* Pin numbers shown on logic symbols are for J and N packages only, 
nc — no internal connection. 
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4-LINE TO 10-LINE 
DECODERS(EXCESS 
3 TO DECIMAL) 


SN5443A (J,FH) 
SN54L43 (J) 


typical performance logic symbol* 



pin assignments 


J. N PACKAGES | 

) FH PACKAGE 

1 0 

9 7 

1 nc 


2 1 

10 8 

2 0 

12 7 

3 2 

1 1 9 

3 1 

13 8 

4 3 

12 D 

4 2 

14 9 

5 4 

13 C 

5 3 

15 D 

6 5 

14 B 

6 nc 

16 nc 

7 6 

15 A 

7 4 

17 C 


irmraai 

8 5 

18 B 



9 6 

19 A 


1 (EH33 



44 

4-LINE TO 10-LINE 
DECODERS(EXCESS 
3-GRAY TO DECIMAL) 

SN5444A (J,FH) 
SN54L44 (J) 


typical performance logic symbol* 



pin assignments 


J, N PACKAGES | 

FH PACKAGE 

1 0 

9 7 

1 nc 

11 nc 

2 1 

10 8 

2 0 

12 7 


1 1 9 

3 1 

13 8 

35 

12 D 

4 2 

14 9 

5 4 

13 C 

5 3 

15 D 

6 5 

14 B 

6 nc 

16 nc 

7 6 

15 A 

7 4 

17 C 


usaai 

8 5 

18 B 



9 6 

19 A 


I1UKUJ 

iM.ffS'HI 


45 

BCD-TO-DECIMAL 

DECODER/DRIVER 


SN5445 (J,FH) 


typical performance logic symbol* 



pin assignments 


J. N PACKAGES | 

FH PACKAGE 

1 0 

9 7 

1 nc 

11 nc 

2 1 

10 8 

2 0 

12 7 

3 2 

11 9 

3 1 

13 8 

4 3 

12 D 

4 2 

14 9 

5 4 

13 C 

5 3 

15 D 

6 5 

14 B 

6 nc 

16 nc 

7 6 

15 A 

7 4 

17 C 

8 GND 

16 V C C 

8 5 

18 B 


9 6 

19 A 

10 GND 

o 

< 

o 

o 


t Pin numbers shown on logic symbols are for J and N packages or.ly. 
nc — no internal connection. 
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PRODUCT GUIDE 


46,47 

BCD-TO-SEVEN-SEGMENT 
DECODERS/DRIVERS 
(46 - 30 V OUTPUTS 
47-15 V OUTPUTS) 
typical performance 


logic symbol) 


pin assignments 


TYPE 

OFF-STATE 

OUTPUT 

VOLTAGE 

POWER 


30 V 



30 V 



15 V 



15 V 



15 V 




J, N PACKAGES 


FH. FN PACKAGES 

1 B 

9 e 


1 nc 

1 1 nc 

2 C 

10 d 


2 B 

12 e 

3 LT 

1 1 c 


3 C 

13 d 

4 BI/RBO 

12 b 


4 LT 

14 c 

5 RBI 

13 a 


5 BI/RBO 

15 b 

6 D 

14 g 


6 nc 

16 nc 

7 A 

15 f 


7 RBI 

17 a 

8 GND 

16 V C C 


8 D 

18 g 




9 A 

19 f 




10 GND 

20 V C C 


SN5446A (J,FH) 
SN54L46 (J) 
SN5447A (J,FH) 
SN54L47 (J) 
SN54LS47(J,FH) 


SN7446A (J,N) 
SN7447A (J,N) 
SN74LS47 (J,N,FN) 


48 

BCD-TO-SEVEN-SEGMENT 
DECODERS/DRIVERS 
typical performance 


logic symbol) 


pin assignments 


TYPE 

OFF-STATE 

OUTPUT 

VOLTAGE 

POWER 

mm 

5.5 V 



5.5 V 



SN5448 (J,FH) 
SN54LS48 (J,FH) 


SN7448 (J,N) 
SN74LS48 (J,N,FN) 



J. N PACKAGES j 

| FH, FN PACKAGES | 

1 B 

9 e 

1 nc 

1 1 nc 

2 C 

10 d 

2 B 

12 e 

3 LT 

11 c 

3 C 

13 d 


12 b 

4 rt 

14 c 


13 a 


15 b 

6 D 

14 g 

6 nc 

16 nc 

7 A 

15 f 

7 RBI 

17 a 


■cmwai 

8 D 

18 g 



9 A 

19 f 


liEMfEU 



49 


logic symbol) 1 


pm assignments 


BCD TO SEVEN SEGMENT 

DECODERS/DRIVERS 

(OPEN-COLLECTOR 

OUTPUTS) 

typical performance 



OFF-STATE 


B- 

TYPE 

OUTPUT 

POWER 



VOLTAGE 


C 

'49 

5.5 V 

165 mW 


'LS49 

5,5 V 

40 mW 

0- 


(3) 


BIN/7-SEG 

(T1) 



G20 



(5) 


a 200 
b20O 

c20£ 

d 20O 

e20O 
f 20O 
g20O 

(11) 



(10) 

(1) 


19) 



(8) 

(2) 


(6) 


4 

(13) 

(4) 

8 

(12) 




J, N PACKAGES 


FH, FN PACKAGES 

1 B 

8 d 


1 nc 

11 nc 

2 C 

9 c 


2 B 

12 d 

3 Bl 

10 b 


3 C 

13 c 

4 D 

11 a 


4 Bl 

14 b 

5 A 

12 g 


5 nc 

15 nc 

6 e 

13 f 


6 D 

16 a 


BJE33 


7 nc 

BMP™ 




8 A 

18 g 




9 e 

19 f 







SN5449 (J,FH) 
SN54LS49 (J,FH) 


SN7449 (J,N) 
SN74LS49 (J,N,FN) 


FONT TABLE T1 - FOR '46, '47, '48, '49 


are for J and N packages only. 

H 

[lj| 

j 

E 

i 

— 1 

B 

s 

b 

1. 

ij 

P 

M 

uj 

i 


p 

0 


L 

□ 


0 


2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 
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PRODUCT GUIDE 


50 

DUAL 2-WIDE 2-INPUT 
AND-OR-INVERT GATES 


typical performance 


TYPE 

POWER 

DELAY 

'50 

14 mW 

10.5 ns 

'H50 

29 mW 

6.5 ns 


logic symbol^ 

.. ID I- 


SN5450 (J,FH) 
SN54H50 (J) 


SN7450 (J,N) 
SN74H50 <J,N) 


51 

AN D-OR 

INVERT GATES 


typical performance 


9 



SN5451 (J,FH) 
SN54H51 (J) 
SN54L51 (J) 
SN54LS51 (J,FH) 
SN54S51 (J,FH) 


SN7451 (J,N) 
SN74H51 (J,N) 


SN74LS51 (J,N,FN) 
SN74S51 (J,N,FN) 


& 


& 


1_1 

m 


& 

>% 

& 



pin assignments 

J. N PACKAGES 

1 1A I 8 1Y 

2 2 A 9 1C 

f 3 2B 10 ID 

~4 2C 11 IX 

5 2D T2 iX 

6 2Y 13 IB 

7 GND 14 Vcc 


| FH PACKAGE || 

Tine 

n^c j| 

2 

1A 

12 

1 Y 

3 

2A 

13 

1C 

4 

2B 

14 

ID 

15ns 



2C 

16 


n 7 ■« 

17 nc 

8 

20 

18 IX 

9 

_£I_j 

19 

IB 

10 

GND 

20 

Vcc 


positive logic: Y = AB+CD+X 
'50: X = output of SN5460/SN7460 
'H50: X = output of SN54H60/SN74H60 
or SN54H62/SN74H62 


logic symbol, '51, ‘H51, 'S51 * 

(1) I l I ^ I 


& 

>1 

& 


& 

>1 

& 



positive logic: Y = AB+CD 

logic symbol, *L51, 'LS51* 

.. Hi I-T-1--7- 


& 

>1 

& 


& 

>1 

& 



positive logic: 

1Y = <1A-1B-1C)+(1D-1E-1F) 
2Y = (2A-2B)+<2C’2D) 


'in numbers shown on logic symbols are for J and N packages only, 

— no internal connection. 

— make no external connection. 


pin assignments, '51/H51, 'S51 
I J. N PACKAGES [T FH. FN PACKAGES 


2 1A | 12 1Y 

"3 2A 13 Tc 


J, N PACKAGES |"1 

1 1A 

8 

1 Y 

2 

2A 

9 

1C 

3 

2B 

10 

ID 

4 

2C 

11 nu 

5 

2D 

12 nu 

6 

2Y 

13 

IB 

7 

GND 

14 

Vcc 


7 nc 17 nc 

8 2D 18 ^T 

9 2Y 19 IB 

10 GND 20 V C i 


pin assignments, 'L51, 'LS51 




J, N PACKAGES 

~T~ 1A 8 1Y 

2 2A ~ 9 ID 

3 2B 10 IE 

4 2C 11 IF 

5 2D 12 IB 

6 2Y 13 1C 

7 GND 14 Vcc 


2 1A 12 1Y 

~3 2A m W 


8 2D 18 IB 
~~9 2Y i~9 1C 
To GND 20 Vc 
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PRODUCT GUIDE 


52 

EXPANDABLE 4-WIDE 
AND-OR GATES 


typical performance 


TYPE 

POWER 

DELAY 

‘H52 

88 mW 

9.9 ns 


SN54H52 (J,FH) SN74H52 (J,N) 


logic symbol* pin assignments 



J, N PACKAGES | 

FHPACKAGE 

1 A 

8 Y 

1 nc 

11 nc 

2 B 

9 X 

2 A 

12 Y 

3 C 

10 F 

3 B 

13 X 

4 D 

11 G 

4 C 

14 F 

5 E 

12 H 

5 nc 

15 nc 

r— 

13 1 

6 D 

16 G 


Exsai 

7 nc 

17 nc 



8 E 

18 H 


9 nc 

19 1 





positive logic: Y = AB+CDE+FG+HI+X 

X = output of SN54H61/SN74H61 


53 


typical performance 


logic symbol, '53* 


EXPANDABLE 4-WIDE 
AND-OR-INVERT GATES 


SN5453 (J,FH) 
SN54H53 (J) 



pin assignments, '53 


J. N PACKAGES | 

] FH PACKAGE 

1 A 

8 Y 

1 nc 

11 nc 

2 C 

9 G 

2 A 

12 Y 

3 D 

10 H 

3 C 

13 G 

4 E 

11 X 

4 D 

14 H 

5 F 

12 X 

5 nc 

15 nc 

6 nc. 

13 B 

6 E 

16 X 


■EMWai 

7 nc 

17 nc 



8 F 

18 X 


9 nc 

19 B 

ItbBSa 

EEBE3 


X = output of SN5460/SN7460 


logic symbol, 'H53* 


pin assignments, 'H53 


J, N PACKAGES 

1 A 

8 Y 

2 C 

9 H 

3 D 

10 1 

4 E 

11 X 

5 F 

12 X 

6 G 

13 B 

7 GND 

14 Vcc 



positive logic: Y = AB+CD+EFG+HI+X 

X = output of SN54H60/SN74H60 
or SN54H62/SN74H62 


* Pin numbers shown on logic symbols are for J and N packages only, 
nc — no internal connection. 
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PRODUCT GUIDE 



54 

4-WIDE AND-OR- 
INVERT GATES 


typical performance 


TYPE 

POWER 

DELAY 

'54 

23 mW 

10.5 ns 

'H54 

41 mW 

6.6 ns 

'L54 

1.5 mW 

43 ns 

'LS54 

4.5 mW 

12.5 ns 


SIM5454 (J,FH) SN7454 (J,N) 

SIM54H54 (J) SIM74H54 (J,N) 

SN54L54 (J) 

SIM54LS54 (J,FH) SN74LS54 (J.N.FN) 


logic symbol, '54* 



logic symbol, 'H54* 



positive logic: Y => AB+CD+EFG+HI 
logic symbol, ‘L54, 'LS54* 



positive logic: Y = AB+CDE+FGH+IJ 


pin assignments, '54 


J. N PACKAGES | 

FH PACKAGE 

1 A 

8 Y 

1 nc 

11 nc 

2 C 

9 G 

2 A 

12 Y 

3 D 

10 H 

3 C 

13 G 

4 E 

1 1 nu 

4 D 

14 H 

5 F 

12 nu 

5 nc 

15 nc 

6 nc 

13 B 

6 E 

16 nu 

7 GND 

14 V(x 

7 nc 

17 nc 



8 F 

18 nu 


9 nc 

19 B 


10 GND 

20 V CC 


pin assignments, 'H54 


J. N PACKAGES 

1 A 

8 Y 

2 C 

9 H 

3 D 

10 1 

4 E 

1 1 nu 

5 F 

12 nu 

6 G 

13 B 

7 GND 

14 VCC 


pin assignments, 'L54, 'LS54 


DEEEESEE 


T JTTtI IM 

om 



BQHU 

DID 

IBB 

db 


m 

BBSS 

QQ| 



DOi 

licttjf 


EBB 



cm 

QDI 

kebb 



UB2B 

EKH 

im 


deb 

ddh 

OEEJ 




IJIllgB 




DD 

KEBHB 





1111SB 




j*B3ZI3 

HBVM 


7 Pin numbers shown on logic symbols are for J and N packages only, 
nc — no internal connection. 


nu — make no external connection. 
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PRODUCT GUIDE 


55 

2-WIDE 4-INPUT 
AND-OR-INVERT GATES 


typical performance 


SN54H55 (J) 
SN54L55 (J) 
SN54LS55 (J,FH) 


ran 

ESI 

U1 jIA'J 


30 mW 


1SH 

1.5 mW 

■kb? 

wm 




SN74H55 (J,N) 
SN74LS55 (J.N.FN) 


_ (9) 




positive logic: Y = ABCD+EFGH+X 


X - Output of SN54H60/SN74H60 
or SN54H62/SN74H62 


logic symbol, 'L55, 'LS55t 



pin assignments, 'H55 


| J. N PACKAGES | 

L_^_1 

8 

Y 

2 

B 

9 

X 

3 

C 

10 

E 

4 

D 

1 1 

F 

5 

X 

12 

G 

6 

nc 

13 

H 

7 

GND 

14 

V CC 


pin assignments, 'L55, 'LS55 


J. N PACKAGES | 

| FH. FN PACKAGES 

1 A 

8 Y 

1 nc 

11 nc 

2 B 

9 nc 

2 A 

12 Y 

3 C 

10 E 

3 B 

13 nc 

4 D 

11 F 

4 C 

14 E 

5 nc 

12 G 

5 nc 

15 nc 

6 nc 

13 H 

6 D 

16 F 

7 GND 

14 V CC 

7 nc 

17 nc 



8 nc 

18 G 


9 nc 

19 H 


10 GND 

o 

< 

o 


positive logic: Y = ABCD+EFGH 


56 


logic symbol * 


pin assignments 


50-T0-1 

FREQUENCY DIVIDER 


typical performance 


TYPE 

CLOCK 

FREQUENCY 

CLEAR 

POWER 

‘LS56 

25 MHz 

HIGH 

85 mW 


CLR 

CLKA 

CLKB 


( 6 ) 


(5) 




(1) 


CT=4 


DIVIO 

+ CT=4,9 

CT>4 


(3) 


| JG. P PACKAGES | 

1 CLKB 

5 CLKA 

2 V CC 

6 CLR 

3 Qa 

7 Q B 

4 GND 

8 Q C 


OA 


°B 

Qc 


SN54LS56 (JG) SN74LS56 (JG,P) For chip carrier information, 

contact the factory. 


^Pin numbers shown on logic symbols are for J, JG # N, and P packages only, 
nc — no internal connection. 
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PRODUCT GUIDE 


TYPE 

CLOCK 

FREQUENCY 

CLEAR 

POWER 

'LS57 

25 MHz 

HIGH 

85 mW 


57 


logic symbol* 


pin assignments 


60-TO-1 

FREQUENCY DIVIDER 


typical performance 


( 6 ) 


(5) 




( 1 ) 


CT>2 


DIVIO 

CT=4,9 

CT>4 


(3) 


JG, P PACKAGES 

1 CLKB 

5 CLKA 

3 

° 

6 CLR 

3 Qa 

7 Q B 

4 GND 

o 

o 


Qa 


(7) 


(8) 


Qb 

Q C 


SN54LS1 57 (JG) 


SN54LS1 57 (JG, PI 


60 

DUAL 4-INPUT 
EXPANDERS 

SN5460 (J) SN7460 (J,N) 

SN54H60 (J) SN74H60 (J,N) 

'60 positive logic: 

X “ ABCD when connected to X and X inputs of 
SN5423/SN7423, SNS450/SN7450, or 
SN5453/SN7453 
'H60 positive logic: 

X " ABCD when connected to X and X inputs of 
SN54H50/SN74H50. SN54HS3/SN74H53. or 
SN54H55/SN74H55 


typical performance logic symbol* 

(1) 


pin assignments 


TYPE 

POWER 

'60 

4 mW 

'H60 

6 mW | 


( 6 ) 


MiltX 


110 ) 


J, N PACKAGES 

1 1A 

8 

2D 

2 

IB 

9 

27 

3 

1C 

10 

2X 

4 

2A 

11 

IX 

5 

2B 

12 

itf 

6 

2C 

13 

ID 

7 

GND 

14 

Vcc 


61 

TRIPLE 3-INPUT 
EXPANDERS 
SN54H61 (J) 


typical performance 


logic symbol* 


pm assignments 


TYPE 

POWER 

'H61 

13 mW 


SN74H61 (J.N) 


positive logic: 

X c ABC when connected to X input of 
SN54H52/SN74H52 



J. N PACKAGES 

1 1A 

8 

2X 

2 

IB 

9 

IX 

3 

1C 

10 

3X 

4 

2A 

1 1 

3A 

5 

2B 

12 

3B 

6 

2C 

13 

3C 

7 

GND 

14 

Vcc 


*Pin numbers shown on logic symbols are for J, JG, N, and P packages only, 
nc — no internal connection. 
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62 

4-WIDE AND-OR 
EXPANDERS 

SN54H62 (J) 


typical performance 


logic symbol* 


pin assignments 


TYPE 

POWER 

'H62 

25 mW 


SN74H62 (J,IM) 



J. N PACKAGES 

1 A 

8 X 

2 B 

9 F 

3 C 

10 G 

4 D 

1 1 H 

5 E 

12 1 

6 X 

13 J 

7 GND 

14 V CC 


63 

HEX CURRENT¬ 
SENSING 
INTERFACE 
GATES 

SN54LS63 (J,FH) 


64,65 

4-2-3-2 INPUT AND-OR- 
INVERTGATES 
typical performance 


typical performance 


TYPE 

POWER 

DELAY 

'LS63 

3.3 mW 

21 ns 


SN74LS63 (J,N,FN) 


TYPE 

OUTPUT 

POWER 

DELAY 

'S64 

TOTEM 

POLE 

29 mW 

3.5 ns 

'S65 

OPEN- 

COLLECTOR 

36 mW 

5.5 ns 


SN54S64 (J,FH) 
SN54S65 (J,FH) 


SN74S64 (J,N,FN) 
SN74S65 (J,N,FN) 


logic symbol* 


<*> • 

l/V 

(>200 pA] 

[<50 pA] 

(2) 

(41 

(3) 


(5) 

(6) 


(9) 

(8) 


(10) 

(ID 


(13) 

(12) 





logic symbol, 'S64* 




pin assignments 


J. N PACKAGES 


FH. FN PACKAGES 

1 1A 

8 4Y 


1 nc 

11 nc 

2 1Y 

9 4A 


2 1A 

12 4Y 

3 2Y 

10 5A 


3 1Y 

13 4A 

4 2A 

11 5Y 


4 2Y 

14 5A 

5 3A 

12 6Y 


5 nc 

15 nc 

6 3Y 

13 6A 


6 2A 

16 5Y 

7 GND 

14 VCC 


7 nc 

17 nc 



1 

8 3A 

18 6Y 




9 3Y 

19 6A 




10 GND 

o 

< 

o 

o 


pin assignments 


1 J, N PACKAGES 


FH. FN PACKAGES 

1 A 

8 Y 


1 nc 

11 nc 

2 E 

9 J 


2 A 

12 Y 

3 F 

10 K 


3 E 

13 J 

4 G 

11 B 


4 F 

14 K 

5 H 

12 C 


5 nc 

15 nc 

6 1 

13 D 


6 G 

16 B 

7 GND 

14 V C C 


7 nc 

17 nc 




8 H 

18 C 




9 1 

19 D 




10 GND 

20 V C C 


positive logic: Y = ABCD+EF+GHI+JK 


‘ Pin numbers shown on logic symbols are for J and N packages only, 
nc — no internal connection. 
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logic symbol* 


DUAL 4-BIT DECADE COUNTER 


• High-drive outputs (Iql rated at 8 mA/16 mA) 


typical performance 


COUNT 

FREQUENCY 

CLEAR 

POWER 

DISSIPATION 

60 MHz 

LOW 

180 mW 


SN54LS68 (J.FH) SN74LS68 (J,N,FN) 


CTRDIV 2 
> + > 


CT=0 


CTRDIV 5 
> 

r° 

CT=0 

>* "1 

~, 2 

CTRDIV 10 

t> 

r° 

CT=0 


>+ CT < 

L 


logic symbol* 


DUAL 4-BIT BINARY COUNTER 


• High-drive outputs (Iql rated at 8 mA/1 6 mA) 


typical performance 


COUNT 

FREQUENCY 

CLEAR 

POWER 

DISSIPATION 

70 MHz 

LOW 

180 mW 


SN54LS69 (J,FH) SN74LS69 (J,N,FN) 


CTRDIV 2 
> + ^ 


CT=0 


CTRDIV 8 
> 

r° 

CT=0 

> + CT 1 



l 2 

CTRDIV 16 
> 

r° 

CT=0 


> + CT< 

U 


jmbers shown on logic symbols are for J, JT and NT packages only, 
to internal connection. 


1 1CLKA 

9 

2CLK 

2 

IQs 

10 

2Q B 

3 

i Qd 

1 1 

2CLR 

4 

1 CLR 

12 

2Qp 

5 

2Q C 

13 

IQc 

6 nc 

14 

10a 

7 

2Q A 

1 5 

1CLKB 

8 

GND 

16 

Vcc 


FH. FN PACKAGES 

1 nc 

U_25_ 

2 

1CLKA 

12 

2CLK 

3 

10b 


2Qb 

4 

i Qd 

14 

2CLR 

5 

1 CLR 

1 5 

20 D 


16 nc 

n: 

2Q C 

1 7 

10 C 

| 8 nc 

18 

iQa 

9 

2Q A 

19 

1CLKB 

10 

GND 

20 

Vcc 


nc-no internal connection 


pin assignments 


J. N PACKAGES 

1 1CLKA 

9 

2CLK 

2 

10 B 

10 

20 B 

3 

IOd 

1 1 

2CLR 

4 

1 CLR 

12 

20p 

5 

2Q C 

13 

1Q C 

6 

nc 

14 

10a 

7 20 A 

15 

1CLKB 

_L 

GND 

16 

Vcc 


FH. FN PACKAGES 

1 nc 

1 1 

nc 

2 1CLKA 

12 

2CLK 

3 

i Qb 

13 

2Q B 

4 

IOd 

14 

2CLR 

5 

1 CLR 

1 5 

2Qp 

6 nc 

16 nc 

7 2Q C 

17 

IOC 

8 nc 

18 

1Q A 

9 

2Q A 

19 

1CLKB 

10 

GND 

20 

Vcc 


nc-no internal connection 
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70 


AND-GATED J-K POSITIVE- 
EDGE-TRIGGERED FLIP-FLOPS 
typical performance 


TYPE 

*max 

PWR/ 

FF 

SET¬ 

UP 

HOLD 

■70 

35 MHz 

65 mW 

20 nst 

5 nst 


t Rising edge of clock pulse, 
i Falling edge of clock pulse. 

SIM5470 (J,FH) SN7470 (J,N) 


logic symbol'*’ 



K = K1-K2-K 


pin assignments 


J, N PACKAGES 


FH PACKAGE 

1 nc 

8 Q 


1 nc 

1 1 nc 

2 CLR 

9 K 


2 nc 

12 Q 

3 J1 

10 K1 


3 CLR 

13 K 

4 J2 

11 K2 


4 J1 

14 K1 

5 J 

12 CLK 


5 nc 

15 nc 

6 Q 

13 FRF 


6 J2 

16 K2 

7 GND 

14 V C C 


7 nc 

17 nc 




8 J 

18 CLK 




9 Q 

19 PRE 




10 GND 

20 V cc 


If inputs J and K are not used, they must be grounded. 

Preset or clear function can occur only when the clock input is low. 


71 


‘H71: AND-OR-GATED J-K MASTER- 
SLAVE FLIP-FLOPS WITH PRESET 
typical performance 







'H71 

30 MHz 

80 mW 

0 nst 

0 nsl 

■L71 

K.iai;n 

EEliTOI 


■ass 


t Rising edge of clock pulse, 
i Falling edge of clock pulse. 

SN54H71 (J) SN74H71 (J.N) 


logic symbol, 'H7lt pin assignments, 'H71 



positive logic: J - (J1A-J1B)+|J2A-J2B) 

K»(K1AK1B)+(K2AK2B) 


J, N PACKAGES 

1 J1A 

8 

Q 

2 

JIB 

9 

K1 A 

3 

J2A 

10 

K1B 

4 

J2B 

11 

K2A 

5 

PRE 

12 

K2B 

6 

Q 

13 

CLK 

7 

GND 

14 

Vcc 


'L71: AND-GATED R-S MASTER 
SLAVE FLIP-FLOPS WITH PRESET 
AND CLEAR 

SN54L71 (J) 


pin assignments, 'L71 


logic symbol, 'L71^ 



| J. N PACKAGES | 

ll no J 

8 

Q 

2 

CLR 

9 

R1 

3 

SI 

10 

R2 

4 

S2 

11 

R3 

5 

S3 

12 

CLK 

6 

Q 

13 

PRE 

7 

GND 

14 

Vcc 


positive logic: R = R1‘R2‘R3 
S = S1S2S3 


* Pin numbers shown on logic symbols are for J and N packages only, 
nc — no internal connection. 


Texas Instruments 


INCORPORATED 
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PRODUCT GUIDE 


TYPE 

*max 

PWR/ 

FF 

SET¬ 

UP 

HOLD 

‘72 

U3ZE3 


oom 


IKE! 




|i£2| 

■51 


jclfePS 




72 


AND-GATED J-K MASTER-SLAVE 
FLIP-FLOPS WITH PRESET AND CLEAR 
typical performance 


logic symbol'*' 
(131 


pin assignments 


PRE 

J1 

J2 

33 



S 


J. N PACKAGES 


FHPACKAGE | 


& 



, nc 

8 Q _ 


1 nc 

nncl 


1J 



KH3H 


IKI 




(8) _ 

3 J1 

iimiM 



umiM 

— 


“I 


4 J2 

bmxm 


4 J1 

BHSH 

_ 

Cl 


5 J3 



5 nc 

Dm 





6 Q 

lkMj:lJ 


6 J2 






EBEI 

ItB^ 


7 nc 




TK 


■ 



8 J3 


— 







9 Q 

llrMdilJI 


"_ 






i™srea' 


t Rising edge of clock pulse. 
r Falling edge of clock pulse. 

SN5472 (J,FH) SN7472 (J) 

SN54H72 (J) SN74H72 (J) 

SN54L72 (J) 


positive logic: J = J1‘J2'J3; K1'K2‘K3 


73 

DUAL J-K FLIP-FLOPS 
WITH CLEAR 
typical performance 


logic symbol' '73, 'H73, 'L73*' 


pin assignments 




m 



■ 



BlffT 



30 MHz 

80 mW 

0 nst 

0 nsl 

■ms 

hebhh 

KltlBWl 

lillBI 

■9 

EEE3 


IMniVi 


BBHB 



J.N PACKAGES 

1 1CLK 

8 

2(3 

2 

iClr 

9 

2Q 

3 

IK 

10 

2K 

4 

V CC 

1 1 

GND 

5 

2CLK 

12 

IQ 

6 

2CLR 

13 

id 

7 

2J 

14 

1J 


t Rising edge of clock pulse, 
i Falling edge of clock pulse. 

SN5473 (J) 

SN54H73 (J) 

SN54L73 (J) 

SN54LS73A (J 


SN7473 (J.N) 
SN74H73 (J.N) 

SN74LS73A (J.N) 



For chip carrier infor 
contact the factory. 


f Pin numbers shown on logic symbols are for J and N packages only, 
nc — no internal connection. 


Texas Instruments 

INCOR PORAT ED 
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PRODUCT GUIDE 


74 

DUAL D-TYPE POSITIVE-EDGE- 
TRIGGERED FLIP-FLOPS WITH 
PRESET AND CLEAR 


logic symbol^ 



typical performance 


TYPE 

fmax 

PWR/ 

F-F 

SET¬ 

UP 

HOLD 

'74 

25 MHz 


muds 

5 ns! 

'ALS74 

50 MHz 

6 mW 

15 nsl 

0 nsl 

'AS74 

125 MHz 

26 mW 



'H74 

43 MHz 

75 mW 

15 nsl 

5 ns! 

'L74 

3 MHz 

4 mW 

50 ns! 

15 ns! 

'LS74A 




5 ns! 

'S74 

110 MHz 

75 mW 

3 ns! 

2 nsl 


t Rising edge of clock pulse. 

SN5474 (J,FH) 
SN54ALS74 (J,FH) 
SN54AS74 (J,FH) 
SN54H74 (J) 

SN54L74 (J) 
SN54LS74A (J,FH) 
SN54S74 (J,FH) 


SN7474 (J,N) 
SN74ALS74 (N,FN) 
SN74AS74 (N.FN) 
SN74H74 (J,N) 

SN74LS74A (J,N,FN) 
SN74S74 (J,N,FN) 


pin assignments 


Hnyrmi rmw 


FN PACKAGES 

n 

8 

tm\ 

JUSSH 

11 nc 

2 

ID 

9 

ESDI 

\t» 

nii.n 

12 

2Q 

B 

BBH 

KB 

WM\ 

ID 

ID 

13 

2Q 

□ 


in 

E3J3I 

in 

ran 

ID 


B 

mum 

KB 

ESI 

IBESfl 

KB 

■ 

6 

IQ 

,3 

2CLR| 

Je 

1 PRE 

16 

2CLK 

□ 

KrIJIlW 

ED 

EZ71I 

ID 

nc 

1 7_ nc 




mm 

ID 

IQ 

18 

2D 





ID 

in 

KB 

Billil 




■ 

m 


B3 

ED 1 


f Pin numbers shown on logic symbols are for J and N packages only. 


nc — no internal connection. 
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PRODUCT GUIDE 


75 

4-BIT BISTABLE LATCHES 
typical performance 


OUT- TOTAL 

TYPE DELAY 

PUTS POWER 


Ilfri.rflYl 


logic symbol* 


pin assignments 



SN5475 (J) 
SN54L75 (J) 
SN54LS75 (J) 


SN7475 (J,N) 
SN74LS75 (J,N) 



J. N PACKAGES | 

1 IQ 

9 

4Q 

2 

ID 

10 

3Q 

3 

2D 

1 1 

3Q 

4 

3C,4C 

12 

GND 

5 

vcc 

13 

1 C,2C 

6 

3D 

14 

2(3 

7 4D 

1 5 

2Q 

LL 

4Q 

16 

IQ 


For chip carrier information 
contact the factory. 


logic symbol, '76, 'H76* 


pin assignments 


DUAL J-K FLIP-FLOPS WITH 
PRESET AND CLEAR 
typical performance 


TYPE 

f max 

PWR/ 

F-F 

SET¬ 

UP 

HOLD 


20 MHz 


webm 

BtftWJiliPlliMBVWilBIlBilBW 
jfSTi'il M 31 f«hv. .T3I rTPfoS M" 

'LS76A 


t Rising edge of clock pulse, 
i Falling edge of clock pulse. 


SN5476 (J) 
SN54H76 (J) 
SN54LS76A (J) 


SN7476 (J,N) 
SN74H76 (J,N) 
SN74LS76A (J,N) 


1 — 

(3) 

-rnT 

(7) 


(9! 


(6) 

2K 

(12) 



logic symbol, 'LS76A* 
(21 - 



J. N PACKAGES 

n 1CLK 

9 

2J 

lL 

1FE£ 

10 

25 

3 1CLR 

1 1 

2Q 

4 

1J 

12 

2K 

5 

V CC 

13 

GND 

6 

2CLK 

14 

IQ 

7 

2pRE 

15 

IQ 

8 

2CLR 

16 

IK 


For chip carrier information, 
contact the factory. 


T Pin numbers shown on logic symbols are for J and N packages only, 
nc — no internal connection. 


Texas Instruments 
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PRODUCT GUIDE 


77 

4-BIT BISTABLE LATCHES 
typical performance 


logic symbol* 


pin assignments 


TYPE 

OUT¬ 

PUTS 

DELAY 

TOTAL 

POWER 

iKa 

Q 

B 


lid 

Q 



lum 

Q 





| J.N PACKAGES | 

h id | 

8 

4Q 

2 

2D 

9 

3Q 

3 

3C.4C 

10 

nc 

4 

V CC 

11 

GND 

5 

3D 

12 

1C.2C 

6 

4D 

13 

2Q 

7 

nc 

14 

IQ 


SN5477 (J) 
SN54L77 (J) 
SN54LS77 (J) 


SN74LS77 (J,N) 


For chip carrier information, 
contact the factory. 


78 


DUAL J-K FLIP-FLOPS WITH 
PRESET, COMMON CLEAR, AND 
COMMON CLOCK 
typical performance 


TYPE 

f max 

PWR/ 

F-F 

SET¬ 

UP 

HOLD 

\msm 





| 'L78 

3 MHz 


I2SI 


IBHH1 

45 MHz 

10 mW 

20 nsi 

0 ns; 


t Rising edge of clock pulse, 
i Falling edge of clock pulse. 


SN54H78 (J) 
SN54L78 (Jl 
SN54LS78A (J) 


SN74H78 (J.N) 
SN74LS78A (J.N) 


logic symbol, 'H78* 




IQ 

1(5 



pin assignments, 'H78 


1 J. N PACKAGES | 

M 1K 1 

8 

2K 

2 

IQ 

9 

CLK 

3 

IQ 

10 

2PRE 

4 

1J 

11 

2J 

5 

2Q 

12 

CLR 

6 

2Q 

13 


7 

GND 

14 

v cc 


pin assignments, 'L78, 'LS78A 


| J. N PACKAGES j 

1 1 CLK | 

8 

20 

2 

1 PRE 

9 

20 

3 

1J 

10 

2J 

4 

Vcc 

11 

GND 

5 

CLR 

12 

l5 

6 

2PRE 

13 

IQ 

7 

2K 

14 

IK 


For chip carrier information, 
contact the factory. 


f Pin numbers shown on logic symbols are for J and N packages only, 
nc — no internal connection. 
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PRODUCT GUIDE 


80 

GATED FULL ADDERS 
typical performance 


TYPE 

CARRY 

TIME 

ADD 

TIME 

POWER 

PER BIT 

'80 

10.5 ns 

52 ns 

105 mW 


logic symbol - ! - 

(8) H 


SN5480 (J,FH) SN7480 (J,N) 

NOTES: 1. A = A* c + A* + A1-A2, B = 
*B C + B* + B1*B2 

2, When A* is used as an input, 
A1 or A2 must be low. 
When B* Is used as an Input, 
B1 or B2 must be low, 

3. When A1 and A2 or B1 and 
B2 are used as Inputs, A* or 
B*, respectively, must be 
open or used to perform dot- 
AND logic. 


& >1 

I 

a 

P 

& >i 


£ 

Q 

Cl 

CO 


pin assignments 


J. N PACKAGES 






logic symbol 1. 


pin assignments 


16-BIT RANDOM-ACCESS 

MEMORIES 

typical performance 


TYPE 

ADDRESS 

TIME 

ENABLE 

TIME 

POWER 

PER BIT 

'81A 

15 ns 

15 ns 

14 mW 


SN7481A (J.N) 


1 RAM 16 XI 1 

1A1 


1A2 


1A3 


1A4 


2A1 


2A2 


2A3 


2A4 

s 

r 

1A.2A.S 

1A.2A. R 

1A.2AO 

1A.2A, R 
1A, 2A, S 

1A,2A£ 


J. N PACKAGES | 

1 X3 

8 Y4 

2 X2 

9 W0 

3 XI 

10 GND 

* Vcc 

11 SO 

5 Y1 

12 ST 

6 Y2 

13 W1 

7 Y3 

14 X4 


2-BIT BINARY FULL ADDERS 
typical performance 


TYPE 

CARRY 

TIME 

ADD 

TIME 

POWER 

PER BIT 

'82 

14.5 ns 

25 ns 

87 mW 


logic symbol 1 


:> ‘ T 
°}° 

i y co 


pin assignments 


J, N PACKAGES | 

i ii 

8 nc 

2 

A1 

9 nc 

3 

B1 

10 

C2 

4 

Vcc 

11 

GND 

5 

CO 

12 

12 

6 

nc 

13 

B2 


14 

A2 


* Pin numbers shown on logic symbols are for J and N packages only, 
nc — no internal connection. 


For chip carrier information, 
contact the factory. 


Texas Instruments 

INCORPORATED 
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PRODUCT GUIDE 


83 

4-BIT BINARY FULL ADDERS 
WITH FAST CARRY 
typical performance 


TYPE 

CARRY 

TIME 

ADD 

TIME 

POWER 

PER BIT 

'83A 

10 ns 

16 ns 

76 mW 

'LS83A 

10 ns 

15 ns 

24 mW 


SN5483A (J) 
SN54LS83A (J) 


SN7483A (J,N) 
SN74LS83A (J,N) 


logic symbol^ 



pin assignments 


| J. N PACKAGES 

| 1 A4 

9 

21 

2 

ISI3 

10 

A1 

3 

A3 

11 

B1 

4 

B3 

12 

GND 

5 

Vcc 

13 

CO 

6 

22 

14 

C4 

7 

B2 

1 5 

24 

8 

A2 

16 

B4 


For new chip carrier designs, use 'LS283 or 'S283. 


84 

16-BIT RANDOM-ACCESS 

MEMORIES 

typical performance 


logic symbol^ 


TYPE 

ADDRESS 

TIME 

ENABLE 

TIME 

POWER 

PER BIT 

'84A 

15 ns 

15 ns 

14 mW 


SN7484A (J,N) Y3 ■ 
Y4 ■ 


pin assignments 


| J, N PACKAGES 

pr X4 

9 

Y4 

2 

X3 

10 

WOB 

3 

X2 

11 

WOA 

4 

XI 

12 

GND 

5 

Vcc 

13 

55 

6 

Y1 

14 

si 

7 

Y2 

15 

W1B 

8 

Y3 

16 

W1 A 


W1A 

(16) 

& 3- 

■ 1A, 2A, S 


(14) 

_ 

W1B 

(15) 

23 4. 

. 1A, 2A, R 

1A, 2AQ- 



WOA 


8. 3- 

■1A,2A,R 


_ (13) 

_ 

WOB 

(10) 

24 4- 

.1A, 1A,S 

1A.2AQ- 


SO 


' Pin numbers shown on logic symbols are for J and N packages only, 
nc — no internal connection. 
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PRODUCT GUIDE 


85 

4-BIT MAGNITUDE 
COMPARATORS 
typical performance 


logic symbol, '85, ‘LS85, *S85t 


pin assignments, '85, ‘LS85, 'S85 


TYPE 

COMPARE 

TIME 

POWER 

'85 

21 ns 


'L85 

82 ns 

20 mW 

'LS85 

23.5 ns 

52 mW 

'S85 

11.5 ns 

365 mW 


SN5485 (J,FH) 
SN54L85 (J) 
SN54LS85 (J,FH) 
SN54S85 (J,FH) 



J. N PACKAGES ] 

| FH. FN PACKAGES 

1 Q3 

9 Q0 

1 nc 

11 nc 

2 P<Qin 

10 PO 

2 Q3 

12 ,Q0 

3 P-Qin 

11 Q1 

3 P<Qin 

13 P0 

4 P>Qin 

12 PI 

4 P-Qin 

14 Q1 

5 P>Qout 

13 P2 

5 P>Qln 

15 PI 

6 P-Qout 

14 Q2 

6 nc 

16 nc 

7 P<Qout 

15 P3 

7 P>Qout 

17 P2 

8 GND 

16 V C C 

8 P = Qout 

18 Q2 



9 P<Qout 

19 P3 


10 GND 

20 V C C 


SN7485 (J,N) Q3 

SN74LS85 (J.N.FN) lo0ic symbo, < ' L85+ 
SN74S85 (J,N,FN) 

„„ (10) 


pin assignments, 'L85 



J. N PACKAGES 

1 Q2 

9 

Q1 

2 

P2 

10 

PO 

3 

P = Qout 

11 

QO 

4 

P>Qin 

12 

P<Qout 

5 

P<Qin 

13 

P>Qout 

6 

P = Qin 

14 

Q3 

7 

PI 

15 

P3 

8 

GND 

16 

Vec 


86 

QUADRUPLE 
2-INPUT 
EXCLUSIVE- 
OR GATES 


typical performance 


TYPE 


13383a 

'86 


BBSS 




'L86 

unsEkSisi 


'LS86 



'S86 


7 ns 


logic symbol, '86, 'ALS86, 'LS86, 'S86^ pin assignments, '86, 'ALS86, 'LS86, 'S86 
1A 


(1) 


SN5486 (J,FH) 
SN54ALS86 (J,FH) 
SN54L86 (J) 
SN54LS86 (J,FH) 
SN54S86 (J,FH) 


SN7486 <J,N) 
SN74ALS86 (N,FN) 


SN74LS86 (J.N.FN) 
SN74S86 (J.N.FN) 


logic symbol, 'L86* 
HI 


J, N PACKAGES 




EH 


O^EHS 

■am 

i3DH 

■EBFagl 


2 1A 


EH■ 

DK9 


3 IB 

OKI 

4 2A 

1 1 4Y 


4 1Y 

14 3B 




5 nc 

15 nc 




EKEI 










8 2B 

18 4A 




9 2Y 

19 4B 




10 GND 

20 V CC 


pin assignments, 'L86 


positive logic: Y = A © B = AB + AB 


J, N PACKAGES 

1 1A 

8 

3A 

2 

IB 

9 

3B 

3 

1Y 

10 

3Y 

4 

2Y 

11 

4Y 

5 

2A 

12 

4A 

6 

2B 

13 

4B 

7 

GND 

14 

V CC 


1 Pin numbers shown on logic symbols are for J and N packages only, 
nc — no internal connection. 
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PRODUCT GUIDE 


87 

4-BIT TRUE/ 
COMPLEMENT, 
ZERO/ONE 
ELEMENTS 


typical performance 


TYPE 

POWER 

DELAY 

'H87 

270 mW 

14 ns 


SN54H87 (J) SN74H87 <J,N) 


logic symbol* 


<« rO 

G2 

N3 

n r 

s ,3) 

(1) 

(21 

2 1 3 

(5) 

^ (6) 


(10) 

^ (9) 


(13) 

^ (12) 





Y1 

Y2 

Y3 

Y4 


pin assignments 


| J, N PACKAGES | 

1 i c_1 

8 

B 

2 

A1 

9 

Y3 

3 

Y1 

10 

A3 

4 

nc 

1 1 

nc 

5 

A2 

12 

Y4 

6 

Y2 

13 

A4 

7 

GND 

14 

Vcc 


88 


256-BIT READ-ONLY 
MEMORIES 
typical performance 


TYPE 

ADDRESS 

TIME 

ENABLE 

TIME 

POWER 

PER BIT 

'88A 

26 ns 

22 ns 

1.1 mW 


SN5488A (J) SN7488A (J,N) 


logic symbol* 



Q1 

Q2 

03 

Q4 

Q5 

Q6 

Q7 

G8 


pin assignments 


J. N PACKAGES 

1 01 

9 

Q8 

2 

Q2 

10 

AO 

3 

Q3 

1 1 

A1 

4 

Q4 

12 

A2 

5 

Q5 

13 

A3 

6 

Q6 

14 

A4 

7 

Q7 

15 

S 

8 

GND 

16 

V CC 


89 


64-BIT READ/WRITE 
MEMORIES 
typical performance 


TYPE 

ADDRESS 

TIME 

ENABLE 

TIME 

POWER 

PER BIT 

'89 

32 ns 

30 ns 

5.9 mW 


SN7489 (J,N) 


For chip carrier information, 
contact the factory. 


logic symbol* 


pin assignments 


J. N PACKAGES 

1 AO 

9 

03 

2 

WE 

10 

D3 

3 

W i 

11 

Q4 

4 

D1 

12 

D4 

5 

Q1 

13 

A3 

6 

D2 

14 

A2 

7 

Q2 

15 

A1 

8 

GND 

16 

YCC 



* Pin numbers shown on logic symbols are for J and N packages only, 
nc — no internal connection. 


Texas Instruments 

INCORPORATED 
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PRODUCT GUIDE 


logic symbol'*' 


pin assignments 


DECADE COUNTERS 

typical performance 



R0(1)-^L 
R0(2)—— 


COUNT 


TOTAL 

_ (6) 

TYPE 


CLEAR 


R9(1)—■i— 


FREQUENCY 


POWER 

„„„ (7! 

'90A 

32 MHz 

HIGH 

160 mW 


'L90 

3 MHz 

HIGH 

20 mW 


'LS90 

32 MHz 

HIGH 

40 mW 

CKA-Ui 


SN5490A (J) 
SN54L90 (J) 
SN54LS90 (J) 


SN7490A (J,N) 
SN74LS90 (J.N) 


8-BIT SHIFT REGISTERS 
typical performance 


TYPE 

SHIFT 

FREQUENCY 

SERIAL 

DATA 

INPUT 

TOTAL 

POWER 

'91A 

10 MHz 

GATED D 

175 mW 

'L91 

3 MHz 

GATED D 

17.5 mW 

'LS91 

25 MHz 

GATED D 

60 mW 


SN5491A (J) 
SN54L91 (J) 
SN54LS91 (J) 


SN7491A {J.N) 
SN74LS91 (J.N) 


92 

DIVIDE-BY-12 COUNTERS 
typical performance 


TYPE 

COUNT 

FREQUENCY 

CLEAR 

'92A 

32 MHz 

HIGH 

‘LS92 

32 MHz 

HIGH 


SN5492A (J) 
SN54LS92 (J) 


SN7492A (J.N) 
SN74LS92 (J.N) 


J. N PACKAGES | 

1 CKB 

8 

Qc 

2 

R0I1) 

9 

°B 

3 

R0I2I 

10 

GND 

4 

nc 

11 

Qd 

5 

Vcc 

12 

q a 

6 

R9U ) 

13 

nc 

_7_ 

R9I2) 

14 

CKA 


DIV5 


>~f CT« 


-3CT-4 

L 2 


logic symbol'* 

CLK 121 ->C 

B .iUI— ~ 


For new chip carrier designs, use '290 or 'LS290. 


pin assignments 


SRG8 

(131 


^ 114) 

ID 



J. N PACKAGES | 

1 nc 

8 

nc 

2 

nc 

9 

CLK 

3 

nc 

10 

GND 

4 

nc 

11 

B 

5 

Vcc 

12 

A 

6 

nc 

13 

QH 

7 

nc 

14 

QH 


For chip carrier Information, 
contact the factory. 


pin assignments 


ROttl-S— 

CKA-1^ 

CKB-Ui* 


IT 

pz 

CTR 

CT-0 

r* 


DIV2 

«> + 



DIV3 

> + 

crJ* 


L)Z4 

> 4+ 

DIV2 



! J. N PACKAGES | 

| 1 CKB 

6 

Qd 

2 

nc 

9 

Qc 

3 

nc 

10 

GND 

4 

nc 

11 

Qb 

5 

Vcc 

12 

Qa 

6 

R0I11 

13 

nc 

7 

R012) 

14 

CKA 


For new chip carrier designs, use XS292. 


* Pin numbers shown on logic symbols are for J and N packages only, 
nc — no Internal connection. 
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93 

4-BIT BINARY COUNTERS 
typical performance 







■ 

IjFKftil 

n 

■1EI 

3 MHz 




32 MHz 

HIGH 

39 mW 


SN5493A (J) SN7493A (J,N) 

SN54L93 (J) 

SN54LS93 (J) SN74LS93 (J,N) 


logic symbol, '93A, ‘LS93* 

12 ) 


R0(1) 

R0I2I 


13) 


CTR 

CT = 0 


d 


(14)^ 

DIV2 

> + 

(12) 




DIV8 

C n 

(91 

i 111 ^ 


1 

(8) 



b 

(11) 


-q a 

-q b 

-Qc 

■Q D 


logic symbol, 'L93* 



■Qa 

■Qb 
■QC 
• Qd 


pin assignments, '93A, 'LS93 


J. N PACKAGES 

1 CKB 

8 Q C 

2 R0I1) 

9 Qb 

3 R0I2) 

10 GND 

4 nc 

1’ Qd 

5 VcC 

12 Qa 

6 nc 

13 nc 

7 nc 

14 CKA 


pin assignments, 'L93 


J, N PACKAGES 

i Rom 

8 

CKB 

2 

R0(2) 

9 

Qb 

3 

nc 

10 

Qc 

4 

V CC 

11 

GND 

5 

nc 

12 

Qd 

6 

nc 

13 

Qa 

7 

nc 

14 

CKA 


For new chip carrier designs, use '293 or 'LS293. 


94 

4-BIT SHIFT REGISTERS 
(DUAL ASYNCHRONOUS 
PRESETS) 
typical performance 


TYPE 

SHIFT 

FREQUENCY 

SERIAL 

DATA 

INPUT 

ASYNC 

CLEAR 

TOTAL 

POWER 

'94 

10 MHz 

D 

HIGH 

175 mW 


SN5494 (J) SN7494 (J,N) 


logic symbol* 


PEI 

PE2 

CUR 

CLK 

SER 

P1A 

P2A 

P1B 

P2B 

PIC 

P2C 

P1D 

P2D 


(6) 

SRG4 

G1 

G2 

R 

>C3/-fr 

n r 

(15) 

(101 

(8) 


(7) 

3D 

id 

IS 

(16) 

2S 


IS 


(14) 

2S 



(13) 




(111 



pin assignments 


J. N PACKAGES 

1 PI A 

9 Qd 

2 PI B 

10 CLR 

3 PIC 

11 P2D 

4 PVD~ 

12 GND 

< 

o 

n 

13 P2C 

6 PEI 

14 P2B 

7 SER 

15 PE2 

8 CLK 

16 P2A 


Qd 


T Pin numbers shown on logic symbols are for J and N packages only, 
nc — no internal connection. 
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95 

4-BIT SHIFT REGISTERS 
(PARALLEL IN/PARALLEL OUT, 
SHIFT RIGHT, SHIFT LEFT, 
SERIAL INPUT) 
typical performance 


logic symbol, '95A, 'LS95B! 


pin assignments, '95A, ‘LS95B 


MODE 


( 6 ) 


td 


CLK1 191 
_ ( 8 ) 


SRG4 

M2 (LOAD) 
Ml [SHIFT) 
b 1C3/1 -► 


4=»*b 2C4 


TYPE 

SHIFT 

FREQUENCY 

SERIAL 

DATA 

INPUT 

TOTAL 

POWER 

I/Ml 


D 

IH.-fBW.II 

Us’-W 


D 

ME1HM 


30 MHz 

D 



SER 

A 


(1) 


( 2 ) 


(31 


(4) 


(51 


Qa 

Qb 

Q C 

°D 


Mnrrrn.f!tU;M 

1 

■iild/IAKW, 

mu 

BESS 

1 

nm 


ft 


1 








iXtMi 


1 



B Hi' ' Wll 

IBE1 

1 

BKSHI 



amm 





UKn 

1 


HK9M 



1 

H 

HM.C 





()«■ 



| 




SN5495 A (J,FH) 
SN54L95 (J) 
SN54LS95B (J,FH) 


SN7495A (J.N) 


SN74LS95B (J,N,FN) 


logic symbol, 'L95* 
( 6 ) 


pin assignments, ‘L95 


MODE 




( 8 ) 


CLK1 1C3/1 

CLK2 

SER 


2C4 


(1) 


(14) 

( 2 ) 


(3) 


(5) 


SRG4 

M2 (LOAD) 
Ml (SHIFT) 


( 12 ) 


( 10 ) 


(9) 


Qa 

Qb 

Qc 

Qd 


J. N PACKAGES 

1 SER 

8 

CLK2 

2 

B 

9 

Qd 

3 

C 

10 

Qc 

4 

Vcc 

11 

GND 

5 

D 

12 

Qb 

6 

MODE 

13 

Qa 

7 

CLK1 

14 

A 


96 

5-BIT SHIFT REGISTERS 
typical performance 


logic symbol'!' 


pin assignments 




m 



■« 

■CECSH 




BE3 

HQ3EEH 


WBWM 








CLR 

CLK 

PE 

SER 


(161 , 


bci/- 

G2 


SN5496 (J) 
SN54L96 (J) 
SN54LS96 (J) 


SN7496 (J.N) 


SN74LS96 (J.N) 


Qa 

Qb 

Qc 

Qd 

Qe 


J. N PACKAGES 

1 CLK 

9 

SER 

2 

A 

To~ 

Qe 

3 

B 

1 1 

Qd 

4 

C 

7T" 

GND 

T 

Vcc 

TT 

Qc 

JL 

D 

14 

OB 

7 

E 

1 5 

Qa 

8 

PE 

16 

CLR 


For chip carrier Information, 
contact the factory. 


97 

SYNCHRONOUS 6-BIT 
BINARY RATE MULTIPLIERS 
typical performance 


logic symbol'*' 


pin assignments 


t>2 (fl 


TYPE 

POWER ! 

FREQ* 

'97 

345 mW 

32 MHz 


enable -JUL-cJ 


* Maximum clock frequency 
SN5497 (J.FH) 

SN7497 (J.N) 


UNITY/CAS ^ 


[S] 


L 

(5) 

(6) 

l: 

(71 



J. N 

PACKAGES | 


FH 

PACKAGE 

1 B1 

9 

CLK 

1 1 nc _ 

11 

nc 

2 

B4 

10 

STRB 

2 

61 

12 

CLK 

3 

85 

11 

ENin 

3 

B4 

13 

STRB 

4 

BO 

12 

UNITY/CAS 

4 

85 

14 

ENin 

5 

Z 

13 

CLR 

5 

80 

16 

UNITY/CAS 

6 

Y 

14 

B2 

6 

nc 

16 nc 

7 

ENout 

15 

83 

7 

Z 

17 

CLR 

8 

GND 

18 

Vcc 

8 

Y 

18 

B2 





9 

ENout 

19 

B3 





10 

GND 

20 

Vcc 


* Pin numbers shown on logic symbols are for J and N packages only, 
nc — no Internal connection. 
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PRODUCT GUIDE 


98 

4-BIT DATA SELECTOR/ 
STORAGE REGISTERS 
typical performance 


TYPE 

FREQUENCY 

POWER 

‘L98 

3 MHz 

25 mW 


SN54L98 (J) 


logic symbol'*' 


pin assignments 


ws_12L 


CLKil ° i fr ^ .C2 


A1J2L 


A2—iiL 


bi_12L 


(61 


ni I12> 


(7) 


1,2D 

1,2D 


-Qa 

-°B 

-Qc 

-Q D 


J, N PACKAGES 

1 A2 

9 

WS 

ry 

A1 

10 

CLK 

3 

31 

11 

Qd 

4 

B2 

12 

D1 

5 

Cl 

13 

Qc 

6 

C2 

14 

Qb 

7 

D2 

15 

Qa 

8 

GND 

16 

Vcc 


99 


4-BIT BIDIRECTIONAL 
UNIVERSAL SHIFT REGISTERS 
typical performance 


TYPE 

SHIFT 

FREQUENCY 

SERIAL 

DATA 

INPUT 

TOTAL 

POWER 

'L99 

3 MHz 

J-K 

19 mW 


SN54L99 (J) 


100 


8-BIT BISTABLE LATCHES 
typical performance 


TYPE 

DELAY 

TOTAL 

POWER ] 

'100 

15 ns 

320 mW 


logic symbol*' 


pin assignments 


"tZ 


CLK2 


SRG4 

M2 [LOAD] 
Ml [SHIFT] 
fc>1C3/1 -*■ 

fc> 2C4 


3J 


°A 


J. N PACKAGES 

1 A 

9 

CLK2 

2 

J 

10 

Qd 

3 

B 

11 

Qd 

4 

C 

12 

Qc 

5 

Vcc 

13 

GND 

6 

D 

14 

Qb 

7 

MODE 

15 

Qa 

8 

CLK1 

16 

K 


— Qb 
(12) B 

(101 Q C 

(111 _ D 
-Q d 


logic symbol^ 


pin assignments 


SN54100 (J) 


SN74100 (J.N) 



J. N PACKAGES 

, no 

13 nc 

2 

1D1 

14 nc 

3 

1D2 

15 

2D3 

4 

1Q2 

16 

2D4 

5 

1Q1 

17 

?Q4 

6 nc 

18 

2Q3 

7 

GNO 

19 

1Q3 

8 

2Q1 

20 

1Q4 

9 

2Q2 

21 

1D4 

10 

2D2 

22 

1D3 

11 

2D1 

23 

1C 

12 

2C 

24 

Vcc 


For chip carrier information 
contact the factory. 


^ Pin numbers shown on logic symbols are for J and N packages only, 
nc — no internal connection. 
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AND-OR-GATED J-K NEGATIVE-EDGE- 
TRIGGERED FLIP-FLOPS WITH PRESET 
typical performance 


TYPE 

*max 

PWR 

SET¬ 

UP 

HOLD 

'H101 

50 MHz 

100 mW 

13 ns; 

0 nsl 


•l Falling edge of clock pulse 
SN54H101 (J) SN74H101 (J,N) 


logic symbol* 


— .r-4s 

& 

>1 

(2) 


(3) - 


(41 


(13W —-1 

— 


pin assignments 


J. N PACKAGES | 

llJIA 

8 

Q 

2 

JIB 

9 

K1A 

3 

J2A 

10 

K1B 

4 

J2B 

11 

K2A 

5 

PRE 

12 

K2B 

6 

Q 

13 

CLK 

7 

GND 

14 

Vcc 


positive logic: J 
K 


(J1A • JIB) + (J2A - J2B) 
(K1A • K1B) + (K2A- K2B) 


102 

AND-GATED J-K NEGATIVE-EDGE- 
TRIGGERED FLIP-FLOPS WITH 
PRESET AND CLEAR 
typical performance 


TYPE 

*max 

PWR 

SET¬ 

UP 

HOLD 

'H102 

50 MHz 

100 mW 

13 ns; 

0 ns; 


; Falling edge of clock pulse 

SN54H102 (J) SN74H102 (J,N) 


logic symbol* 

PRE 

ji i2>—"T 

J3-SSL___ 

CLK Cl 

“T 

K2 Jio)_ 

K3 -HI!— 

CLR (2> - ^ | R 
positive logic: J 
K 


pin assignments 


JI • J2 • J3 
K1 • K2 • K3 


J. N PACKAGES { 

1 nc 

8 

Q 

2 

CLR 

9 

K1 

3 

JI 

10 

K2 

4 

J2 

11 

K3 

5 

J3 

12 

CLK 

(5 

13 PRE 

LI 

GND 


Vcc 


103 

DUAL J-K NEGATIVE-EDGE- 
TRIGGERED FLIP-FLOPS 
WITH CLEAR 
typical performance 


TYPE 

*max 

PWR/ 

F-F 

SET¬ 

UP 

HOLD 

'H103 

50 MHz 

100 mW 

13 nsl 

0 ns; 


1 Falling edge of clock pulse 
SN54H103 (J) SN74H103 (J,N) 


logic symbol* 

1J TT- 

1CLK 1 ***» : 

IK -Hi- 

1CLR 

2 jiZi—’ 

2CLK iii-CS*: 

2KiI2L_ 

( 6 ) ^ 


T Pin numbers shown on logic symbols are for J and N packages only, 
nc — no Internal connection. 


pin assignments 

I J, N PACKAGES 


1 1 CLK 

8 

nr - 

2 

1CLR 

9 

2Q 

3 

IK 

10 

2K 

4 

Vcc 

11 

GND 

6 

2CLK 

12 

IQ 

6 

2ClR 

13 

IQ 

7 

2J 

14 

1J 
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106 

DUAL J-K NEGATIVE-EDGE 
TRIGGERED FLIP-FLOPS WITH 
PRESET AND CLEAR 
typical performance 


TYPE 

fmax 

PWR/ 

F-F 

SET¬ 

UP 

HOLD 

'HI 06 

50 MHz 

100 mW 

13 nst 

0 nsi 


t Falling edge of clock pulse 
SN54H106 (J) SN74H106 (J,N) 


logic symbol^ 
( 2 ) 


pin assignments 



J. N PACKAGES 

1 1CLK 

9 

2J 

2 

1 PRE 

10 

2Q 

3 

1 CLR 

1 1 

2Q 

4 

1J 

12 

2K 

5 

Vcc 

13 

GND 

6 

2CLK 

u ran 

7 

2PRE 

15 

IQ 

8 

2CLR 

16 

IK 


107 

DUAL J-K FLIP-FLOPS 
WITH CLEAR 
typical performance 


TYPE 

^max 

PWR/ 

F-F 

SET¬ 

UP 

HOLD 

'107 

20 MHz 

50 mW 

0 nst 

0 nst 

'LSI 07A 

45 MHz 

10 mW 

20 nst 

0 nst 


t Rising edge of clock pulse 
I Falling edge of clock pulse 
SN54107 (J,FH) SN74107 (J,N) 

SN54LS107A (J,FH) SN74LS107A (J 


logic symbol, ‘107^ 

1J —-fij 

_( 12 ) 


2CLR _ 

logic symbol, 'LSI07A'*' 

u —— nj 


(1) 

(12! ^ 

1J 

>C1 (3 > 

(4) 

(2) 

(13Lt* 

R 

(8) 


(9) 

^ (5) 

(11) 

L (6) 

(10) ^ 



pin assignments 


J. N PACKAGES || FH, FN PACKAGES 

i T3 r~£ 2j in nc rn nc~ 



* Pin numbers shown on logic symbols are for J and N packages only, 
nc — no internal connection. 
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108 

DUAL J-K NEGATIVE-EDGE- 
TRIGGERED FLIP-FLOPS WITH 
PRESET, COMMON CLEAR, AND 
COMMON CLOCK 
typical performance 


logic symbol* 


pin assignments 


TYPE 

*max 

PWR/ 

F-F 

SET¬ 

UP 

HOLD 

'H108 

50 MHz 

100 mW 

13 nsl 

0 nsl 



J, N PACKAGES | 

1 IK 

8 2K 

2 IQ 

9 CLK 

3 IQ 

10 2PRE 

4 1J 

11 2J 

5 2Q 

12 CLR 

6 2Q 

13 1PRE 

7 GND 

14 V C C 


■l Falling edge of clock pulse 
SN54H108 (J) SN74H108 (J,N) 


109 

DUAL J-K POSITIVE-EDGE-TRIGGERED 
FLIP-FLOPS WITH PRESET AND CLEAR 
typical performance 


logic symbol* 


pm assignments 


TYPE 

*max 

PWR/ 

F-F 

SET¬ 

UP 

HOLD 

'109 

bbeebbi 

e-eiswi 

IM!BJ 


KiUsUSisW 

■sftlfiliH 

■slBWI 

1MBHI 


'AS109 

125 MHz 

29 mW 



HMI*M 


BPlnWI 

HiliHI 

Hza 


IK 

1CLR 

2PRE 

2J 

2CLK 

2K 

2CLR 


<5) l^J 

S 

1J 

>C1 

IK 

R 

(6) 

(2) 

(4! 

^ (7) 

(3) r^. 

l1 > 

(10) 

(ID 

> 

(14) 

(12) 

^ (9) 

M3) ^ 

(15) i—. 





lUIMM 


ek mi 

wmm 

mai 

2 1J 

EEKai 

WMBSSl 


3 IK 

(□Bull 

BB 

HHEII 


OB3S2I 

DBS 

I2B2I2S 



QD 


6 IQ 

EBII 

BBS 


7 IQ 

IHESSlI 


KEBfl 


tt.mwai 


EKSm 



9 IQ 

if hll.B 


10 GND 

20 Vcc 


t Rising edge of clock pulse 


SN54109 (J,FH) SN741 09 (J,N) 

SN54ALS1 09 (J.FH) SN74ALS109 (N,FN) 

SN54AS109 (J,FH) SN74AS1 09 (N.FN) 

SN54LS109A (J.FH) SN74LS109A (J.N.FN! 


110 

AND-GATED J-K MASTER-SLAVE 
FLIP-FLOPS WITH DATA LOCKOUT 
typical performance 


logic symbol* 


pin assignments 


TYPE 

*max 

PWR 

SET¬ 

UP 

HOLD 

'110 

25 MHz 

100 mW 

20 nsl 

5 nst 


t Rising edge of clock pulse 

SN54110 (J) SN74110 (J,N) 



J. N PACKAGES 

1 nc 

8 Q 

2 CTfi 

9 K1 

3 J1 

10 K2 

4 J2 

11 K3 

5 J3 

12 CLK 

6 Q 

13 PRE 

7 GND 

14 Vcc 


positive logic: J = J1 • J2 • J3 
K = K1 ■ K2 • K3 


* Pin numbers shown on logic symbols i 
nc — no internal connection. 


i for J and N packages only. 
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111 


logic symbol* 


pin assignments 


DUAL J-K MASTER-SLAVE FLIP- 
FLOPS WITH DATA LOCKOUT 
typical performance 


TYPE 

f max 

PWR/ 

FF 

SET¬ 

UP 

HOLD 

'111 

25 MHz 

70 mW 

0 nst 

30 nst 


t Rising edge of clock pulse 

SN54111 (J) SN74111 (J,N) 



| J. N PACKAGES | 


9 

2Q 

2 

1PRE 

10 

2Q 

_3_ 

1CLR 

11 

2CLK 

4 

1J 

12 

2J 

5 

1 CLK 

13 

2CLR 

6 

1(3 

14 

2PRE 

7 

IQ 

1 5 

2K 

8 

GND 

16 

V CC 


( 10 ) 


112 

DUAL J-K NEGATIVE-EDGE- 
TRIGGERED FLIP-FLOPS WITH 
PRESET AND CLEAR 
typical performance 


pin assignments 


iprI • 

1J 


TYPE 

(max 

PWR/ 

F-F 

SET¬ 

UP 

HOLD 



IBS3S3 


E2E5X 

iBiQHi 

EBESa 




m 


IMI 


LWJ 

Ism 






1CLR 


2CLR 


(4) K| 



(3) 


15) 

(D 

> Cl 


(2) 

IK 

R 

(6) 

(10),— 




(11) 


(9) 

(13) j— 

> 


(12) 

— (7) 





J. N PACKAGES 

FH, FN PACKAGES 

(■RQ 

9 

EDI 


11 nc 

m 

mm 

m 

WSM 1 

id 

IHH 

EH 

mm 

3 

ij _ 

" 

ESDI 

ID 

IK 

EH 

Bum 

□ 


e a 

Ell 

ID 

IJ 

EH 

ED 

B 

■EH 

m 

mui 

ID 

■mna 

EH 

E9i 

6 

IQ 

KQ 


IQKB 

16 

nc 

D 

wm 

eh 

Basil 

ID 

IQ 

EH 

wan 1 

n 


EH 

asm 

ID 

IQ 

EH 

W«H:I 





ID 

wm 

EH 

EaiJ 





m 

HD 

El 

PB1I 


I Falling edge of clock pulse 

SN54ALS1 1 2A (J,FH> SN74ALS1 1 2A (N,FN) 
SN54AS112 (J,FH) SN74AS1 12 (N.FN) 
SN54LS1 1 2A (J.FH) SN74LS1 1 2A (J,N,FN) 
SN54S11 2 (J,FH) SN74S11 2 (J.N.FN) 


113 


DUAL J-K NEGATIVE-EDGE- 
TRIGGERED FLIP-FLOPS 
WITH PRESET 
typical performance 




nmi 






WiliH! 

lianai 






lIMfcM K 





KsIfED 



KESj 




pin assignments 


J. N PACKAGES 

| FH. FN PACKAGES 

KK3I3 

8 

wm 

IHK9H 

11 nc 

2 

IK 

9 

wm 

IE 


El 

ED 

3 

IJ 

EH 


IB 

IK 

EH 

ED 

□ 

■ma 

1 1 

ED 

ID 

IJ 

EH 


5 

IQ 

12 

E9 


EBBQH 

3 

IQ 

13 

2CLK 

ID 

Waal 

16 

2J 

7 

GND 

14 

Vcc 

7 nc 

17 nc 





8 

IQ 

18 

2K ] 





9 

IQ - 

IH 

eei 





m 


El 

dm 


I Falling edge of clock pulse 

SN54ALS1 1 3A (J,FH) SN74ALS1 1 3A (N.FN) 
SN54AS1 1 3 (J,FH) SN74AS11 3 (N.FN) 
SN54LS1 1 3A (J.FH) SN74LS1 1 3A (J.N.FN) 
SN54S113 (J.FH) SN74S1 13 (J.N.FN) 


T Pin numbers shown on logic symbols are for J and N packages only, 
nc — no internal connection. 
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PRODUCT GUIDE 


logic symbol^ 


DUAL J-K NEGATIVE-EDGE-TRIGGERED 
FLIP-FLOPS WITH PRESET, COMMON CLEAR, 
AND COMMON CLOCK 
typical performance 


IttMmfllil IKTiTiTlH liTl f LJE5II 
gau ( pm ■( 
g^¥EgiaigCTSI5^lilSfa^lEli^fgir<mi | 


1 Falling edge of clock pulse 

SN54ALS1 14A (J,FH) SN74ALS1 14A (N,FN) 
SN54AS11 4 (J,FH) SN74AS114 <N,FN) 
SN54LS1 14A (J,FH) SN74LS1 14A (J,N,FN) 
SN54S1 14 (J,FH) SN74S1 14 (J,N,FN) 


116 

DUAL 4-BIT LATCHES 
typical performance 



TYPE 

BITS 

CLEAR 

DELAY 

TOTAL 

POWER 


'116 

8 

LOW 

11 ns 

250 mW 


SN541 16 (J,FH) 


SN741 16 (J,N) 



logic symbol'*' 
.ftt; HI 


pin assignments 


J. N PACKAGES II FH, FN PACKAGES 




pin assignments 


J, N PACKAGES 


■■ ■ 

TiTBrrTFn i r«4^ir»7«ni | 




■■■■■■lifcBkSilBHill 

ifi.MM:Mma| 


* Pin numbers shown on logic symbols are for J and N packages only, 
nc — no internal connection. 
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120 


logic symbol^ 


pin assignments 


DUAL PULSE SYNCHRONIZERS/DRIVERS 
typical performance 


TYPE 

ENABLE 

INPUT 

COMP 

OUTPUT 

FREQ 

RANGE 

POWER 

'120 

YES 

YES 

DC to 

30 MHz 

255 mW 


SN54120 (J,FH) 


SN74120 (J.N) 



llllMl 


no 


kmem 

IBB 

ehsi 


mmhm 

|3BI 



EflBi 

ii Till 





BBS 


gBEfl 

IBB 




B 







EHBI 

UBEkfcfl 









121 


logic symbol! 


pin assignments 


MONOSTABLE MULTIVIBRATORS 
typical performance 


TYPE 

NO.OF INPUTS 

OUTPUT 

PULSE 

RANGE 

TOTAL 

POWER 

HI 

LO 

■m 

1 

2 




1 

2 




A1 ‘ 3 ’ 

>1 

& 

A2 r-f 

(5) 

— 


B 

n 



Rl 

CX 


,9 r 

Pint 


Cext ,! ext C Ext 


J. N PACKAGES 

1 Q 

8 nc 

2 nc 

9 R.nt 

3 A1 

10 C ex t 

4 A2 

n " ex,/ 

Cext 

5 B 

12 nc 

6 Q 

13 nc 

7 GND 

14 V CC 


SN54121 (J) 
SN54L121 (J) 


SN74121 (J.N) 


'121 . . 
'L121 


Rjnt = 2 kS7 nominal 
• • Rint = 4 kli nominal 


122 

RETRIGGERABLE MONOSTABLE 
MULTIVIBRATORS WITH CLEAR 


logic symbol! 
.. ID 


pin assignments 





& 



"r 


Rl 

CX 


typical performance 


(9) J 


TYPE 

NO. OF INPUTS 

DIRECT 

CLEAR 

OUTPUT 

PULSE 

RANGE 

TOTAL 

POWER 

HI 

LO 

T 22 

2 

2 

YES 

45 ns-°<> 

115 mW 

•LI 22 

2 

2 

YES 

90 ns-= 

55 mW 

■LSI 22 

2 

2 

YES 

45 ns-“> 

30 mW 


Pint ^ext Rext/^ext 


J. N PACKAGES | 

[ FH. FN PACKAGES | 

1 A1 

8 Q 

1 nc 

11 nc 

2 A2 

9 Pint 

2 A1 

12 Q 

3 B1 

10 nc 

3 A2 

13 Rjnt 

4 B2 

11 c EXT 

4 B1 

14 nc 

5 CLR 

12 nc 

5 nc 

15 nc 

6 O’ 

13 

Cext 

6 B2 

16 C ext 

7 GND 

14 V CC 

7 nc 

17 nc 



8 CLR 

18 nc 


9 O’ 

Rgxt/ 

19 exl 

Cext 


10 GND 

20 V CC 


'122 ... Rjrn = 10 kn nominal 
'L122 . .. Rj n t = 20 kLZ nominal 
'LS122 .. . Rjnt = 10 kf! nominal 


SN54122 (J.FH) 
SN54L122 (J) 
SN54LS122 (J.FH) 


SN74122 (J.N) 
SN74LS122 (J.N.FN) 


7 Pin numbers shown on logic symbols are for J and N packages only, 
nc — no internal connection. 
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125 


QUADRUPLE BUS BUFFER GATES 
WITH THREE-STATE OUTPUTS 
typical performance 




MAX 

MAX 

TYPE 

DELAY 

SOURCE 

SINK 



CURRENT 

CURRENT 

SN54125 

10 ns 

-2 mA 

16 mA 

SN74125 

10 ns 

-5.2 mA 

16 mA 

SN54LS125A 

8 ns 

-1 mA 

12 mA 

SN74LS125A 

8 ns 

-2.6 mA 

24 mA 


SN54125 (J,FH) SN74125(J,N) 

SN54LS125A (J,FH) SN74LS125A (J,N,FN) 


logic symbol, '125* 




pin assignments 


J. N PACKAGES 


FH. FN PACKAGES 

kjKfcfl 

8 3Y 


, nc 

11 nc 

2 1A 

9 3A 



12 3Y 


KLKlsfl 


3 1A 

13 3A 

DEi9 

nm 


4 1Y 

14 3S 


12 4A 


5 nc 

15 nc 





16 4Y 


DBH 


7 nc 

17 nc 




■jvgsfi 





9 2Y 

19 4G 







126 


QUADRUPLE BUS BUFFER GATES 
WITH THREE-STATE OUTPUTS 
typical performance 


TYPE 

DELAY 

MAX 

SOURCE 

CURRENT 

MAX 

SINK 

CURRENT 

SN54126 

10 ns 

-2 mA 

16 mA 

SN74126 

10 ns 

-5.2 mA 

16 mA 

SN54LS126A 

8.5 ns 

-1 mA 

12 mA 

SN74LS126A 

8.5 ns 

-2.6 mA 

24 mA 


SN54126 (J,FH) SN74126(J,N) 

SN54LS126A (J,FH) SN74LS126A (J,N,FN) 


logic symbol, '126* 




pin assignments 


J. N PACKAGES 


FH. FN PACKAGES 

1 1G 

8 3Y 


1 nc 

11 nc 


9 3A 



12 3Y 


KB— 



dEEBl 


nm 


4 1Y 



DEI 


5 nc 

15 nc 

Kffjgg 

fsmm 


UUdi 

KEKQH 


meg 


7 nc 

17 nc 




8 2A 

18 4A 




9 2Y 

19 4G 







* Pin numbers shown on logic symbols are for J and N packages only. 


nc — no internal connection. 
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128 

LINE DRIVERS 

(SN54128 ... 75 SI DRIVER 
SN74128 ... 50 SI DRIVER! 

typical performance 



LOW- 

LEVEL 

OUTPUT 

CURRENT 

HIGH- 

LEVEL 

OUTPUT 

CURRENT 



48 mA 

-29 mA 


e™1 

48 mA 

-42.4 mA 

1 7 ns | 


SN54128 (J,FH) SN74128 (J.N) 


logic symbol'*' 



pin assignments 


J. N PACKAGES 


FH PACKAGE 

1 1Y 

8 3A 


1 nc 

11 nc 

2 1A 

9 3B 


2 1Y 

12 3A 

3 IB 

10 3Y 


3 1A 

13 3B 

4 2Y 

1 1 4A 


4 IB 

14 3Y 

5 2A 

12 4B 


5 nc 

15 nc 

6 2B 

13 4Y 


6 2Y 

16 4A 

7 GND 

14 V CC 


7 nc 

17 nc 




8 2A 

18 4B 




9 2B 

19 4Y 




10 GND 

O 

< 

o 


131 

3- TO 8-LINE DECODERS/ 
DEMULTIPLEXERS WITH 
ADDRESS REGISTERS 
(combines decoder and 3-bit 
address register and incorporates 
2 enable inputs to simplify cascading) 
typical performance 


TYPE 

CLOCK 

TO 

OUTPUT 

ENABLE 

TIME 

TOTAL 

POWER 

’ALS131 

8.5 ns 

10 ns 

25 mW 


SN54ALS1 31 (J.FH) SN74ALS131 (N, 


logic symbols'*' 



pin assignments 


J, N PACKAGES | 

| FH. FN PACKAGES 

1 A 

9 Y6 | 

1 nc 

11 nc 

2 B 

KLKfll 

2 A 

KEKai 

3 C 

11 Y4 | 

3 B 


d3!3 


4 C 

14 Y4 

fatal 

QQ 

iBosai 



KOKH 

6 nc 

16 nc 

7 Y7 


7 G2 


frl/l.l 

mrnrn 

8 G1 

18 Y1 



9 Y7 

nxa 


10 GND 

20 V CC 



1 Pin numbers shown on logic symbols are for J and N packages only. 


nc — no internal connection. 
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132 


QUADRUPLE 2-INPUT POSITIVE- 
NAND SCHMITT TRIGGERS 
typical performance 


TYPE 

HYSTERESIS 

DELAY 

'132 

0.8 V 

15 ns 

'LSI 32 

0.8 V 

15 ns 

'S132 

0.55 V 

8 ns 


SN54132 (J,FH) SN74132 (J,N) 

SN54LS132 (J,FH) SN74LS132 (J,N,FN) 

SN54S132 (J,FH) SN74S132 (J.N.FN) 


logic symbol* 


pin assignments 


J. N PACKAGES 


FH. FN PACKAGES 

1 1A 

8 3Y 


1 nc 

11 nc 


9 3A 


2 1A 

12 3Y 


10 3B 


3 IB 

kbkeh 

4 2A 



4 1Y 


5 2B 



5 nc 

15 nc 

6 2Y 

13 4B 


6 2A 

16 4Y 

0(333 

■fyga 


7 nc 

17 nc 




8 28 

18 4A 




9 2Y 

19 4B 




UiKU 

EM3 



133 

13-INPUT 

POSITIVE-NAND 

GATES 

SN54ALS133 (J.FH) 
SN54S133 (J.FH) 


typical performance 


TYPE 

POWER 

DELAY 

•ALS133 

2 mW 

8 ns 

'SI 33 

19 mW 

3 ns 


SN74ALS133 (N,FN) 
SN74S133 (J.N.FN) 


logic symbol'!' 


A 

B 

C 

D 

E 

F 

G 

H 

I 

J 

K 

L 

M 


( 1 ) 

( 2 ) 

(3) 

!4) 

( 5 ) 

( 6 ) 
(7) 
( 10 ) 
( 11 ) 
( 12 ) 
(131 

(14) 

(15) 


pin assignments 


J. N PACKAGES 


FH, FN PACKAGES 

1 A 

9 Y 


1 nc 

11 nc 

2 B 

non 


2 A 

12 Y 

3 C 

ii i 


3 B 

13 H 

4 D 

lorn 


4 C 

14 1 

5 E 



5 D 

15 J 

6 F 

14 L 


6 nc 

16 nc 

7 G 

15 M 


7 E 

17 K 

0(333 



8 F 

18 L 




9 G 





ggU22jj 



positive logic: Y = ABCDEFGHIJKLM 


134 


12-INPUT POSITIVE-NAND GATES 
WITH THREE-STATE OUTPUTS 
typical performance 




MAX 

MAX 

TYPE 

DELAY 

SOURCE 

SINK 



CURRENT 

CURRENT 

SN54S134 

4.5 ns 

-2 mA 

20 mA 

SN74S134 

4.5 ns 

—6.5 mA 

20 mA 


SN54S134 (J.FH) SN74S134 (J.N.FN) 


logic symbol* pin assignments 



J. N PACKAGES | 

| FH, FN PACKAGES 

M a 

9 Y 

1 nc 

11 nc 

EMM 

10 H 

2 A 

12 Y 


11 1 

3 B 

13 H 

4 D 

12 J 

4 C 

14 1 

5 E 

13 K 

5 D 

15 J 

6 F 

14 L 

6 nc 

16 nc 

7 G 


7 E 

17 K 

(2333 

nmsi 

8 F 

18 L 



9 G 

(QKEfl 


IQ3KI33 

HiMVJJ 


positive logic: Y = ABCDEFGHIJKL 


* Pin numbers shown on logic symbols are for J and N packages only, 
nc — no internal connection. 
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135 

QUAD EXCLUSIVE 
OR/NOR GATES 

SN54S135 (J,FH) 


typical performance 


logic symbol* 


pin assignments 



positive logic: Y = A © B © C = ABC + ABC + ABC + ABC 


136 

QUAD EXCLUSIVE-OR 
GATES WITH OPEN- 
COLLECTOR OUTPUTS 

SN54136 (J,FH) 

SN54LSI36 (J,FH) 


typical performance logic symbol* 



pin assignments 








MW 

IWiW 






MM 



EMUS 

ibh 





ttlfc-irti 




[B 





EK9 


6 * 333 ! 




nmsm 

















* Pin numbers shown on logic symbols are for J and N packages only, 
nc — no internal connection. 
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logic symbol'*' 


3- TO 8-LINE DECODERS/ 
DEMULTIPLEXERS WITH 
ADDRESS LATCHES 
typical performance 


TYPE 

SELECT 

TIME 

ENABLE 

TIME 

TOTAL 

POWER 

'ALS137 

11 ns 

10 ns 

25 mW 

'LSI 37 

17.5 ns 

16 ns 

55 mW 


SN54ALS137 (J.FH) SN74ALS1 37 (N,FN) G2 

SN54LS1 37 (J.FH) SN74LS137 (J.N.FN) 



pm assignments 


J. N PACKAGES 





* Pin numbers shown on logic symbols are for J and N packages only, 
nc — no internal connection. 
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139 

DUAL 2- TO 4-LINE 
DECODERS/DEMULTIPLEXERS 
typical performance 


logic symbol* 


TYPE 

SELECT 

ENABLE 

TOTAL 

1G- 

TIME 

TIME 

POWER 


'ALS139 




2A iH! 

'LSI 39 

22 ns 

19 ns 

34 mW 


'SI 39 

7.5 ns 

6 ns 

300 mW 

2B 

- <151 
2G- 


SN54ALS1 39 (J,FH) 
SN54LS1 39 (J,FH) 
SN54S139 (J,FH) 


SN74ALS139 (N,FN)' 
SN74LS139 (J,N,FN) 
SN74S139 (J.N.FN) 



pin assignments 


| 5 1V1 | 13 2B 

|6 1Y2 14 2A~ 


FH. FN P 

ACKAGES 

. 1 nc 

11 nc 

2 

1G 

12 

2Y3 

3 

1A 

13 

2Y2 

4 

IB 

14 

2Y1 

5 

1YO 

15 

2Y0 

II g ^ 

16 "■= 1 

7 

1Y1 

17 

2B 

8 

1Y2 

18 

2A 

9 

1Y3 

19 

2G 

10 

GND 

20 

V CC 



ibers shown on logic symbols are for J and N packages only, 
nternal connection. 
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140 


logic symbol'*' 



positive logic: Y = ABCD 


pin assignments 


J. N PACKAGES 


FH. FN PACKAGES 

1 1A 

8 2Y 


1 nc 

11 nc 

2 IB 

9 2A 


2 1A 

BOBU 

3 nc 

10 2B 


3 IB 

13 2A 

4 1C 

11 nc 


4 nc 


5 ID 

IQK33I 


5 nc 

15 nc 

6 1Y 



6 1C 

16 nc 




7 nc 

17 nc 




oral 

18 2C 




9 1Y 

SS9EEHI 





EBH33 


141 


BCD-TO-DECIMAL 
DECODER/DRIVER 
typical performance 


TYPE 

OUTPUT 

SINK 

CURRENT 

OFF-STATE 

OUTPUT 

VOLTAGE 

TOTAL 

POWER 

•141 

7 mA 

60 V 

80 mW 


SN74141 (J,N) 


logic symbol'*' 



pin assignments 


J. N PACKAGES 

1 8 

9 

3 

2 

9 

10 

7 

3 

A 

11 

6 

4 

D 

12 

GND 

5 

Vcc 

13 

4 

6 

B 

14 

5 

7 

c 

15 1 

8 

2 

16 

0 


142 


COUNTER/LATCH/ 
DECODER/DRIVER 
typical performance 


TYPE 

OUTPUT 

SINK 

CURRENT 

OFF-STATE 

OUTPUT 

VOLTAGE 

TOTAL 

POWER 

•142 

7 mA 

55 V 

340 mW 


SN74142 (J,N) 


logic symbol') 
- (13). 




C11 


CTR 

DIVIO 


BCD/DEu 

1<2 

2$ 

30 

4o; 

50 

60 

7 0 

8 0 | 

9 0! 



(10) 


(9) 


(7) 


(6) 


(4) 


(5) 


(3) 


12) 


(11) 

it 

(12) 


(14) 


pin assignments 


J, N PACKAGES 

1 CLR 

9 1 

2 

7 

10 

0 

3 

6 

11 

8 

4 

4 

12 

9 

5 

5 

1 3 

STRB 

6 

3 

14 

q D 

7 

2 

1 5 

CLK 

8 

GND 

16 

Vcc 


5 

6 

7 

8 
9 

°D 


f Pin numbers shown on logic symbols are for J and N packages only. 


nc — no internal connection. 
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EZEE3 

NHflfilffiJSI 


mnm 



■sesgg 



E22E3 




143,144 

COUNTERS/LATCHES/ 
DECODERS/DRIVERS 
typical performance 


logic symbol'*' 


pin assignments 


SN54143 (J) 
SN54144 (J) 


SN74143 (J,N) 
SN74144 (J,N) 


RBI 

STRB 


CLR 

PCEI 

SCEi 


— 

(5) 

t: 

(4) 


(21) 


(3) 

_ 

(23) 

(11 

(2) 

H 

(7) 



>1 





14 

15 

16 

17 

r 

& 


>1 







& 









n 

CTRDIV10 


^ CT=0- 


■ ■ 

'J 


“1 

R 



BCD/7SEG . 

^ b180 

VII * 1 

13D Z15 

2 


[T3] 

c18Q 

d180 

VII 

“I 

13D Z16 

4 




e18 O 

G12 






f18 0 

11 + 






1 

13D Z17 

8 




9180 


18 £ 


(17) 


(18) 

(19) 

(20) 


(15) 


(16) 


(14) 


(9) 


(11) 


(10) 


(13) 

^ (22) 

LI 

(8) 


J, N PACKAGES | 

unn 

13 g 


14 c 


15 a 

emmm 

16 b 

5 Bl 

17 QA 

6 

RBO 

18 QB 

7 DP 

»*w 

\txm 

GSB 

9 d 

HfeoF:! 

10 f 

MiHl 

11 e 



EM51 


MAX 

dp 


* Constant current 


145 


logic symbol* 


pin assignments 


BCD-TO-DECIMAL DECODERS/ 
DRIVERS FOR LAMPS, RELAYS, MOS 
typical performance 


TYPE 

OUTPUT 

SINK 

CURRENT 

OFF-STATE 

OUTPUT 

VOLTAGE 

TOTAL 

POWER 

'145 

80 mA 

15 V 

215 mW 

'54 LSI 45 

12 mA 

15 V 

35 mW 

'74LS145 

80 mA 

15 V 

35 mW 


SIM54145 (J,FH) 
SN54LS145 (J,FH) 


SN74145 (J,N) 
SN74LS145 (J,N,FN) 



J, N PACKAGES | 

FH. FN PACKAGES 

1 0 

9 

7 

, nc 

„ nc 

2 1 

10 

8 

2 

0 

12 

7 

3 

2 

11 

9 

3 1 

13 

8 

4 

3 

12 

D 

4 

2 

14 

9 

5 

4 

13 

C 

5 

3 

15 

D 

6 

5 

14 

B 


IT— 

7 

6 

15 


ID 

4 

17 

C 

8 

GND 

16 

v C cj 

8 

5 

18 

B 





9 

6 

19 

A 





10 

GND 

20 

Vcc 


147 

10-LINE DECIMAL TO 
4-LINE BCD PRIORITY 
ENCODERS 
typical performance 


logic symbol'* 


pin assignments 


TYPE 

POWER 

DELAY 

'147 

225 mW 

10 ns 

'LS147 

60 mW 

15 ns 


SN54147 (J,FH) 
SN54LS147 (J,FH) 


SN74147 (J,N) 
SN74LS147 (J.N.FN) 


(111 r-^ 

< 13 *r^ 

(1) 

HPRI/BCD 

1 

2 

3 

4 1 

^ (9) 

(2) ^ 

^ (7) 

(3) r-. 


(6) 

(4) 

7 8 

8 

9 

(14) 

■i5Lr>» 



J. N PACKAGES | 

FH, FN PACKAGES 

1 4 

9 

A 

, nc 

fine] 

2 

5 

10 

9 

2 

4 

12 

A 

3 

6 

ZT1 

3 

5 

13 

9 

4 

7 

12 

2 

4 

6 

14 1 

5 

8 

13 

3 

5 7 _ 

15 

2 

6 

C 

14 

D 

6 

nc 

16 nc 

7 

B 

JJncj 

7 

8 

17 

3 

□ 

BcW»l 


wm\ 

8 

C 

18 

D 

■ 




9 

B 

19 nc 





m 


El 

ESI 


* Pin numbers shown on logic symbols 
are for J and N packages only, 
nc — no internal connection. 
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logic symbol* 


8- TO 3-LINE OCTAL 
PRIORITY ENCODERS 
typical performance 


TYPE 

POWER 

DELAY 

'148 

190 mW 

12 ns 

'LSI 48 

60 mW 

15 ns 


SN54148 (J,FH) 
SN54LS148 (J,FH) 


SN74148 (J,N) 
SN74LS148 (J,N,FN| 



pin assignments 


J. N PACKAGES 








150 

1-OF-16 DATA 
SELECTORS/ 
MULTIPLEXERS 
typical performance 


logic symbol* 


TYPE 

DATA 

TO INV 

OUTPUT 

FROM 

ENABLE 

TOTAL 

POWER 

'150 

11 ns 

18 ns 

200 mW 


SN54150 (J,FH) 


SN74150 (J.N) 



pin assignments 


J. N PACKAGES 

~ E7 nri c - 


7 El 19 El 2 

8 EO 20 Ell 


11 D 23 E8 

12 GND 24 V C C 


| FHPACKAGE | | 

1 nc 

15 nc 

2 E7 

16 C 

3 E6 

17 B 

4 E5 

18 A 

5 E4 

19 El 5 

6 E3 

20 El 4 

7 E2 

21 El 3 

8 nc 

22 nc 

9 El 

23 El 2 

10 E0 

24 El 1 

1 1 G 

25 El 0 

12 W 

26 E9 

13 D 

27 E8 

14 GND 

28 V CC 


* Pin numbers shown on logic symbols are for J and N packages only, 
nc — no internal connection. 
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logic symbol^ 


1-OF-8 DATA SELECTORS/MULTIPLEXERS 
typical performance 


TYPE 

! DELAY TIMES 

TOTAL 

POWER 

DATA 
TO INV 
OUTPUT 

DATA TO 
NON-INV 
OUTPUT 

FROM 

ENABLE 

'1 51 A 

8 ns 

1 6 ns 

22 ns 

145 mW 

■ALS151 

6 ns 

5 ns 

4.5 ns 

30 mW 

'AS1 51 

3 ns 

3.5 ns 

5 ns 

1 30 mW 

'LSI 51 

1 1 ns 

1 8 ns 

27 ns 

30 mW 

'SI 51 

4.5 ns 

8 ns 

9 ns 

225 mW 


SN541 51A (J,FH) 
SN54ALS1 51 (J,FH) 
SN54AS1 51 (J,FH) 
SN54LS1 51 (J,FH) 
SN54S1 51 (J,FH) 


SN741 51A (J,N) 
SN74ALS1 51 (N.FN) 
SN74AS1 51 (N.FN) 
SN74LS1 51 IJ.N.FN) 
SN74S1 51 (J.N.FN) 



pin assignments 


J. N PACKAGES 

| FH, FN PACKAGES 

1 D3 

9 C 

1 nc 

11 nc 

2 D2 

10 B 

2 D3 

12 C 

3 D1 

11 A 

3 D2 

13 B 

4 DO 

12 D7 

4 D1 

14 A 

5 Y 

13 D6 

5 DO 

15 D7 

6 W 

14 D5 

6 nc 

16 nc 

7 G 

15 D4 

7 Y 

17 D6 

8 GND 

16 V CC 

8 W 

18 D5 


9 Z 

19 D4 

10 GND 

20 V C C 


152 


1-of-8 DATA SELECTORS/MULTIPLEXERS 
typical performance 


TYPE 

DELAY TIMES 

TOTAL 

POWER 

DATA 

TO INV 
OUTPUT 

FROM 

ENABLE 

'1 52A 

8 ns 


130 mW 

'LSI 52 

1 1 ns 

1 8 ns 

28 mW 


SN54152A (J.FH) 

SN54LS1 52 (J.FH) SN74LS152 (J.N.FN) 


logic symbol'*' 



pin assignments 


J, N PACKAGES | 

FH. FN PACKAGES 

1 D4 

8 C 

1 nc 

1 1 nc 

2 D3 

9 B 

2 D4 

12 C 

I<M»11 

10 A 

3 D3 


4 D1 

1 1 D7 

4 D2 

14 A 

5 DO 

IKfUII 

5 nc 


Em 

llcM.MI 

K3EDH 

16 D7 

BESEI 



K3 


1 8 DO 

taa 

\mmm 

if m 


EBSfl 


153 


DUAL 4-LINE TO 1-LINE DATA 
SELECTORS/MULTIPLEXERS 
typical performance 


TYPE 

DELAY TIMES 

TOTAL 

POWER 

DATA TO 

NON-INV 

OUTPUT 

FROM 

ENABLE 


14 ns 

■EC • 

180 mW 


5 ns 

4.5 ns 

31.5 mW 


3.5 ns 

5 ns 

105 mW 


27 ns 

34 ns 

90 mW 

'LSI 53 

14 ns 

17 ns 

31 mW 

■KfMcd 

6 ns 

9.5 ns 

225 mW 


logic symbol^ 



SN541 53 (J.FH) 
SN54ALS1 53 (J.FH) 
SN54AS1 53 (J.FH) 
SN54L1 53 (J) 
SN54LS1 53 (J.FH) 
SN54S1 53 (J.FH) 


SN74153 (J.N) 
SN74ALS1 53 (N.FN) 
SN74AS1 53 (N.FN) 

SN7*:LS153 (J.N.FN) 
SN74S1 53 (J.N.FN) 


pin assignments 


J, N PACKAGES 

| FH. FN PACKAGES 

1 1G* 

9 2Y | 

1 1 nc 


2 B 


Q^| 

tysiiTW 

3 1C3 

QKHI 

KM-Mlil 


DB21 

IHIBsEI 

EMHM 

CKSI 


dHI 

Mitel 


BStBSI! 

IW.lt 


fm-m 



ftMUl 

UHiil 



WMEM 

KEM3H 


\mmsm 

BIB 




1 Pin numbers shown on logic symbols are for J and N packages only, 
nc — no internal connection. 


Texas Instruments 

I NCORPORATED 

POST OFFICE BOX 225012 • DALLAS, TEXAS 75265 




































PRODUCT GUIDE 


155 

DECODERS/DEMULTIPLEXERS 
(totem pole outputs) 
typical performance 


logic symbol')' 

2-line to 4-line Decoder 


pin assignments 


TYPE 

SELECT 

TIME 

ENABLE 

TIME 

TOTAL 

POWER 

'155 

21 ns 

16 ns 

125 mW 

'LSI 55 

18 ns 

15 ns 

30 mW 


1G _(2]—tJ 


J1L 


SN54155 (J,FH) 
SN54LS155 (J,FH) 


SN74155 (J,N) 
SN74LS155 (J,N,FN) 


2 G-ii£J_C* 
2C-HSLc* 



X/Y 



0 a 


& 



1 Of 



EN a 

2a 



_ 


1 

3 a 


2 

op 

Sw. 

~ 

10 



EN0 20 



33 



(7) 


J6]_ 


(11) 


1YO 
1Y1 
1Y2 
1Y3 

2Y0 

2Y1 

2Y2 

2Y3 


J, N PACKAGES | 

FH, FN PACKAGES 

1 1C 

9 

BZ3I 



nc 

2 

icT 

10 

ESDI 

IB 

1C 

KQ 

mu 

3 

B 

11 

I^JI 

IB 

tm 

KE1 


D 

BLV1 

KOI 

uni 

IB 

b 

■U 

mi 

B 

B3 

,3 

^11 

IB 

im 

na 


B 

K'll 

in 

wm\ 


ni 


a 

BH1 

D3 

mm 

IB 


'7 

A 

□ 

■tif'm 

m 

■2331 

IB 


m 






IB 

IL'M 

eh 








m 

pa 


logic symbol* 

3-line to 8-line Decoder 


logic symbol* 

1-line to 4-line DMUX 


#-“l 

1(15) 


(15) 

G.Jg-ifcJ 


-I 

1^_ 


(11) 


(7) 


(4) 


2Y0 
2Y1 
2Y2 
2Y3 
1 YO 
1Y1 
1Y2 
1Y3 


(3) 


i?. „<?> .rJ 


1G 


( 1 ) 


- (15) 


:k 


logic symbol* 

1-line to 8-line DMUX 


(13) 


(9) 


( 10 ) 


(11) 


( 12 ) 


1 YO 
1Y1 
1Y2 
1Y3 
2Y0 
2Y1 
2Y3 
2Y4 


T(15) 


■ta] 




=»J2L_2YO 


iM_ 2Y1 


———— 2Y2 


■ 

—-— 2Y3 


—-1Y0 

tR\ 


( 6 ) 


^ (5) 

-1Y2 


—-1Y3 


156 

DECODERS/DEMULTIPLEXERS 
(open-collector outputs) 
typical performance 


logic symbol* 

2-line to 4-line Decoder 


pin assignments 


TYPE 

SELECT 

TIME 

ENABLE 

TIME 

TOTAL 

POWER 

'156 

23 ns 

18 ns 

125 mW 

'LSI 56 

33 ns 

26 ns 

31 mW 


SN54156 (J,FH) 
SN54LS156 <J,FH) 


SN74156 (J,N) 
SN74LS156 (J.N.FN) 


logic symbol* 

3-line to 8-line Decoder 


[(15) 


1(15) 
g— <J 2 )r-J 


_ 


0 £ 
1 £ 
2Q 

3<2 
4 £ 
5^ 
60 
7£ 


( 10 ) 


( 12 ) 


(7) 


( 6 ) 


(4) 


2Y0 
2Y1 
2Y2 
2Y3 
1 YO 
1Y1 
1Y2 
1Y3 


(1) 

(131 

(3) . 

(14) 


(15) 



1 

(13! 

J 

(31 


1 

(2) 


(1) 

(14) 


(15) 



EN P 


OaO 
1 a& 
2a£> 
3 a Q 

0p£ 
1 pQ 
2p& 
3PQ 


(7! 


( 12 ) 


1Y0 

1Y1 

1Y2 

1Y3 

2Y0 

2Y1 

2Y2 

2Y3 


J. N PACKAGES | 

FH. FN PACKAGES 

1 1C 

9 

EE 

hb 

in 


2 

1G 

10 

EHI 

B 

1C 

■a 

ESI 

3 

B 

11 

B-Vi-ll 

B 

mm 

KO 

En 

4 

1Y3 

KO 

E33I 

D 

b 

B3 

Ea 

D 

Mil 

13 

wm\ 

B 


na 

sa 

El 

MC 

m 

mm 

D 

nc 

16 nc 

D 

■L'M 

m 


B 



a 

El 


B3 

■sal 

B 

JIUI 

na 

Efl 





ID 


n 

ESI 





EE1 


m 

ESI 


1-line to 4-line DMUX 


>1 


oO 

i £ 
2$ 
30 


logic symbol* 

1-line to 8-line DMUX 


(7) 


A- 
1Y0 R _ 
— ivi c 
1Y2 

1Y3g- 

2Y0 


(13) 


(5) 


(4) 


-t'l “| 

T(1S) 


. (9) 


^M_2Y1 


-1 


^i-2Y3 

— 2Y4 


oO 

lO 

20 
30 

40£ s *“ 

50 
60 
70 


(9) 


( 10 ) 


(11) 


( 12 ) 


(5) 


(4) 


■2Y0 

■2Y1 

•2Y2 

• 2Y3 

■ 1 YO 

■ 1Y1 

• 1Y2 

• 1Y3 


* Pin numbers shown on logic symbols are for J and N packages only, 
nc — no internal connection. 
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157 


logic symbol^ 


pin assignments 


QUAD 2- TO 1-LINE DATA 
SELECTORS/MULTIPLEXERS 
(non-inverted data outputs) 
typical performance 


G 1151 
A/B 


EN 




TOTAL 

POWER 

DATA TO 

NON-INV 

OUTPUT 

FROM 

ENABLE 

II '157 

9 ns 

14 ns 

150 mW 


5 ns 

6.5 ns 

39 mW 

IHTTH 

18 ns 


massm 

IH5EEI 

9 ns 

14 ns 

49 mW 

II ‘SI 57 

5 ns 

8 ns 

250 mW 


( 11 ) 


J. N PACKAGES 

| FH, FN PACKAGES 

1 A/B 

9 

3Y 


11 

nc 

2 

1A 

10 

3B 

2 

A/8 

12 

3Y 

3 

IB 

11 

3A 

3 

1A 

13 

3B 

4 

1Y 

12 

4Y 

4 

IB 

14 

3A 

5 

2A 

13 

4B 

5 

1Y 

15 

4Y 

6 

2B 

14 

4A 

6 

nc 

16 

nc 

7 

2Y 

15 

G 

7 

2A 

17 

4B 

8 

GND 

16 

V CC 

8 

2B 

18 

4A 





9 

2Y 

19 

G 





10 

GND 

20 

Vec 


SN54157 (J,FH) 
SN54ALS1 57 (J,FH) 
SN54L1 57 (J) 
SN54LS1 57 (J.FH) 
SN54S1 57 (J.FH) 


SN74157 (J,N) 
SN74ALS1 57 (N,FN) 


SN74LS1 57 (J,N,FN) 
SN74S1 57 (J,N,FN) 


158 

QUAD 2- TO 1-LINE DATA 
SELECTORS/MULTIPLEXERS 
(inverted data outputs) 
typical performance 


logic symbol'^' 


pin assignments 


TYPE 

DELAY TIMES 

TOTAL 

POWER 

DATA 

TO INV 
OUTPUT 

FROM 

ENABLE 

'ALS1 58 

5 ns 

6.5 ns 

11.5 mW 

'LSI 58 

7 ns 

12 ns 

24 mW 

'SI 58 

4 ns 

7 ns 

195 mW 


G 

A/B 


■CsJ EN 


J. N PACKAGES | 

FH. FN PACKAGES 

UKlJl 

9 

3Y | 

1 nc 

,1 nc 

2 

1A 

KB 

wm\ 

IB 


B 

EXB 

B 


ii 

3A | 

3 

1A 

B 

EEB 

4 

1Y 

Cl 

wn\ 

4 

IB 

14 

3A 

m 

ma 

13 

4B 

5 

1 Y 

15 

4Y 

6 

2B 

14 

4A 

^c- 

EEH9H 


2Y 

15 

G 

7 

2A 

17 

4B 

B 


m 

D33I 

8 

28 

18 

4A 





9 

2Y 

19 

G 





m 


m 

KS9 


SN54ALS1 58 (J.FH) 
SN54LS1 58 (J.FH) 
SN54S158 (J.FH) 


SN74ALS1 58 (N.FN) 
SN74LS1 58 (J.N.FN) 
SN74S1 58 (J.N.FN) 


1 Pin numbers shown on logic symbols are for J and N packages only, 
nc — no internal connection. 
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162 

SYNCHRONOUS 4-BIT 
COUNTERS 

(decade, synchronous clear) 
typical performance 


logic symbol, '162* 


pin assignments 


TYPE 

COUNT 

FREQ 

CLEAR 

TOTAL 

POWER 

■162 


SYNC-L 




SYNC-L 





1 1 

ni 


SYNC-L 


I 'SI 62 

40 MHz 

SYNC-L 

475 mW | 


CLR 

LOAD 

ENT 

ENP 

CLK 


■Q 


CTRDIV10 

5CT=0 

Ml 

M2 

G3 n3CT = 
G4 


1,5D [1] 


[2] 


[4] 


[8] 


Qa 

Qb 

Qc 

Qd 


J. N PACKAGES | 



BBSSui 

mrmwj.u] 

WMam 






QJJOJ 


3 A 


QQ3 

ll.MJ'jjjk 


4 B 



itHI.M 


5 C 

HEKJ3H 

BOH 

15 Or _ 


6 D 

B— 


|QEQ3§§§§ 





17 Q b 



■t«B3 


18 Qa 









10. GND 

20 Vcc 



SN54162 (J,FH) 
SN54ALS162 (J,FH) 
SN54AS1 62 (J,FH) 
SN54LS1 62A (J,FH) 
SN54S162 (J,FHI 


SN74162 (J,N) 
SN74ALS1 62 (N.FN) 
SN74AS1 62 (N.FN) 
SN74LS1 62A (J.N.FN) 
SN74S162 (J.N.FN) 


logic symbol, 'LS162A, 'SI62* 


CLR 

LOAD 

ENT 

ENP 

CLK 


»» 

CTRDIV10 

5CT=0 

Ml 

M2 

G3 3CT = 9 

G4 

>C5/2,3,4+ 

i r 

(15) 

< 9 > 

(10) 

(14) 

(7) 

(2) 

13) 

1.5D [11 

(4) 

(13) 

[21 

(5) 

(12) 

[41 

(6) 

(11) 

[81 




OA 

Ob 

o c 

Qd 


163 

SYNCHRONOUS 4-BIT 
COUNTERS 

(binary, synchronous clear) 
typical performance 


logic symbol, '163* 


pin assignments 


CLR -- 

- (9) ^ 

LOAD 

( 10 ) 


TYPE 

COUNT 

FREQ 

CLEAR 

TOTAL 

POWER 

•163 


SYNC-L 




SYNC-L 




SYNC-L 


sums 


SYNC-L 


urns 


SYNC-L 



ENT ITT 

ENP - . 

CLK-^ 


(3) 


(4) 


(5) 


(61 


CTRDIV1G 

5CT=0 

Ml 

M2 

G3 n3CT= 
G4 


1.5D [1] 


12 ) 


[4] 


[8) 


0 A 

o b 

Qc 

Qd 



IIMIUl 


— 

ubi 

KDB3H 


KMMjgbl 

IKU 





B1 :<~a 




QE9I 

BEH 


m[ 

MEMI 

ehsb 

BM3M 

EKEH 





OBI 




IQE9H 



fl'MiU 

mssi 

■■ 




SN54163 (J,FH) 
SN54ALS1 63 (J,FH) 
SN54AS1 63 (J,FH) 
SN54LS1 63A (J.FH) 
SN54S1 63 (J.FH) 


SN74163 (J.N) 
SN74ALS1 63 (N.FN) 
SN74AS1 63 (N.FN) 
SN74LS1 63A (J.N.FN) 
SN74S163 (J.N.FN) 


logic symbol, 'LS163A, 'SI63* 


CLR 

LOAD 

ENT 

ENP 

CLK 


»»i^ 

CTRDIV16 

5CT=0 

Ml 

M2 

„„ 3CT=15 

G3 

G4 

>C5/2,3,4+ 

n r 

(15) 

(10) 

(14) 

(7) 

(2) 

(3) 

1.5D [1] 

(4) 

(13) 

[21 

(5) 

(12) 

[4] 

(61 

(11) 

[81 




Qa 

Qb 

Qc 

Qd 


* Pin numbers shown on logic symbols are for J and N packages only, 
nc — no internal connection. 
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164 

8-BIT PARALLEL OUT 
SERIAL SHIFT REGISTERS 
(asynchronous clear) 
typical performance 


logic symbol ^ 


pin assignments 


fc> Cl/- 







fS£rdN 

mm 

isnnaa 





mm 





ran 


mam 



mm 


mam 


SN54164 (J,FH) 
SN54ALS1 64 (J,FH) 
SN54L1 64 (J) 
SN54LS164 (J,FH) 


SN74164 <J,N) 
SN74ALS164 (N,FN) 


SN74LS1 64 (J.N.FNI 


(3) 


Qa 

Qb 

Qc 

Qd 

Qe 

o f 

oc 

Qh 


J. N PACKAGES | 

[ FH, FN PACKAGES 

1 A 

8 CLK 

1 nc 

,1 nc 

2 B 

9 CLR 

2 A 


3 q a 

10 q e 

3 B 


4 Qg 

11 Qp 

4 Q A 

14 Q E 

QE9 

■111 

5 nc 

15 nc 

6 Qp 

BBII 

e Q B 

16 Qp 


■tmvgai 

7 nc 

17 nc 



8 Q C 

18 Qq 


9 Qp 

»«'!(■ 



n.m'UJi 


165 

8-BIT SHIFT REGISTERS 

(parallel-load with complementary outputs) 

typical performance 


logic symbol t 


pin assignments 


13 


CLK INH 
CLK 


TYPE 

SHIFT 

FREQ 

SERIAL 

DATA 

INPUT 

ASYNC 

CLEAR 

TOTAL 

POWER 

BUJI 

aHr|AI!Pl 

D 









ilia 

D 




(13) 


SN54165 (J,FH) 
SN54ALS165 (J.FH) 
SN54LS165 (J.FH) 


SN74165 (J.N) 
SN74ALS165 (N.FNI 
SN74LS165 (J.N.FN) 


SRG8 

G1 [SHIFT] 
C2 (LOAD) 


1 >1 


£>C3/- 


J. N PACKAGES 


i ■ .... Mgj 


9 q h 


1 nc 

11 nc 


10 SER 



12 q h 

EjB» 

11 A 


^■3S3B 

BQEI3H 

4 F 

12 B 


4 E 

14 A 

5 G 

13 C 


5 F 

15 B 

6 H 

14 D 


6 nc 

16 nc 

DE9H 



7 G 

17 C 

iZKEEH 

MM 


8 H 

18 D 




9 n H 

ILMalM 





iMMI 


■Q H 

-q h 


166 

8-BIT SHIFT REGISTERS 
(parallel/serial input; serial output) 
typical performance 


logic symbol^ 


pin assignments 


CLR 

(15 


TYPE 

SHIFT 

FREQ 

SERIAL 

DATA 

INPUT 

ASYNC 

CLEAR 

TOTAL 

POWER 

KE9 


D 





D 

BEEQH 




D 


■■niAVk 


y 


SN54166 (J.FH) 
SN54ALS166 (J.FH) 
SN54LS166 (J.FH) 


SN74166 (J.N) 
SN74ALS166 (N.FN) 
SN74LS166 (J.N.FN) 


CLK INH 
CLK 


Ml [SHIFT) 
M2 [LOAD! 


1,3D 
2,3D 


J. N PACKAGES 

“ 

FH. FN PACKAGES | 

1 SER 

9 CLR 


1 nc 

11 nc | 

2 A 

10 E 


2 SER 

IBEaM 

3 B 

11 F 


3 A 

13 E 

4 C 

12 G 


4 B 

14 F 

5 D 

13 q h 


5 C 

15 G 


14 H 


6 nc 

16 no 

EKQ9B 



7 D 

17 q h 

HI 




18 H 



9 CLK 

edezsebi 

_ 

10 GND 

20 Vcc 1 


-q h 


' Pin numbers shown on logic symbols are for J and N packages only, 
nc-no internal connection. 
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TYPE 

COUNT 

FREQ 

CLEAR 

TOTAL 

POWER 

'167 

25 MHz 

ASYNC-H 

270 mW 


167 


logic symbol* 


pin assignments 


SYNCHRONOUS DECADE 
RATE MULTIPLIERS 


typical performance 


STROBE JM— CaJ 


UNITY/CAS- 
CLR- 
SET-TO-9- 
B0- 


(4) 


(15) 


(3) 


SN54167 (J,FH) SN74167(J,N) 


> 5 If] 

[ 5 ] 

& 

G4 

G5 

CT=0 

CT=9 

5CT=9 

. 1 

a 1 

Ga/3 J 

► 4P 
[RATEl 


(5) 


( 6 ) 

(7) 


J. N PACKAGES | 

| FH PACKAGE 11 

1 nc 

9 CLK 

1 nc 

11 nc 

2 62 

10 STRB 

2 nc 

12 CLK 

3 B3 

11 ENin 

3 B2 

13 STRB 

4 SET ' 
TO-9 

„ UNITY/ 
12 CAS 

4 B3 

14 ENin 

5 Z 

13 CLR 

5 SET - 
TO-9 

UNITY/ 

15 CAS 

6 Y 

14 BO 

6 nc 

16 nc 

7 ENout 

15 B1 

7 Z 

17 CLR 

8 GND 

< 

o 

o 

8 Y 

18 BO 



9 ENout 

19 B1 


10 GND 

20 V C C 


168 

4-BIT UP/DOWN SYNCHRO¬ 
NOUS COUNTERS 
(decade) 

typical performance 


logic symbol* 


pin assignments 


- < 91 


TYPE 

COUNT 

FREQ 

TOTAL 

POWER 

‘ALS168 

40 MHz 

75 mW 

'AS168 



'SI 68 

40 MHz 

500 mW 


u/ci td 

ERT^- 
ERP-- 


SN54ALS1 68 (J,FH) 
SN54AS1 68 (J,FH) 
SN54S1 68 (J.FH) 


SN74ALS1 68 (N,FN) 
SN74AS1 68 (N,FN) 
SN74S1 68 (J,N,FN) 


-d 

(31 


CTRDIV10 
Ml (LOADl 
M2 [COUNTl 
M3 [UP] 
M4I00WN] 


G5 


3,5CT=9| 

4.5CT 


. (15) _ 

ir F 


>2,3,5,6+/C7 
> 2,4,5,6- 


(1! 


(21 


[8] 


J. N PACKAGES 1 

FH, FN PACKAGES 11 

KMLLJi 

El 

1&E\ 

I1EEHE 

lincj 

□ 


KB 

tai 

IQ 

mi.* 

KEI 

£3 

3 

A 

11 

wzm\ 

IB 


KE1 

mm\\ 

4 

B 

12 

ESI 

ID 

A 

14 

Qd 

5 

C 

13 

EHEI 

IB 

B 

15 

Qc 

6 

D 

14 

Qa 


nc 

16 

nc 

D 


KOI 


IB 

C 

17 

Qb 

□ 


m 

ESI 

m 

D 

18 

Qa 




■1 

IB 


KB 





■ 

ID 


El 

E39 


(13) 


•Qa 

•q b 

•Q C 

•q d 


169 

4-BIT UP/DOWN SYNCHRO¬ 
NOUS COUNTERS 
(binary) 

typical performance 


logic symbol* 


pin assignments 


_(1 

U/D 


—Ml [LOADl 
...I-1 M2 [COUNTl 


TYPE 

COUNT 

FREQ 

TOTAL 

POWER 

'ALS169 

40 MHz 

7 5 mW 

'AS169 



'LSI 69B 

35 MHz 

140 mW 

'SI 69 

40 MHz 

500 mW 


ENT- 

ENP- 

CLK- 


td 


SN54ALS1 69 (J.FH) SN74ALS169 (N,FN) 
SN54AS169 (J.FH) SN74AS1 69 (N,FN) 


SN54LS1 69B (J.FH) 
SN54S1 69 (J.FH) 


SN74LS1 69B (J.N.FN) 
SN74S1 69 (J.N.FN) 


M3 [UP] 
M4IDOWN1 

£Hg5 

G6 

fc> 2.3.5.6+/C7 


3,5CT=15 

4,5CT=0 


^2,4,5,6- 


1.7D 


(11 


[2] 


[41 


[81 


J, N PACKAGES 


FH, FN PACKAGES 11 

KBUlil 

El 


1 

w 

KIWII 

m 

ESI 

kb 

■ j'.j 


B 

DM 

KB 

|£Qi| 

3 

A 

11 

Qd 


B 


KB 

Ejyfll 

4 

B 

12 

Qc 


4 

A 

KB 

tnm\ 

5 

C 

13 

Qb 


5 

B 

15 

°cl 

6 

D 

14 

Qa 


6 

nc 


D 

■J7TJ 

KB 

■nasi 

1 

7 

C 

17 

Qb 

1 

HS2I3 

KB 

K358 


8 

D 

18 

Qa 






B 

inn 

KB 







IQ 


m 

Emi\ 


-Qa 

-Ob 

-QC 

-Qd 


1 Pin numbers shown on logic symbols are for J and N packages only, 
nc — no internal connection. 
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170 

4-BY-4 REGISTER FILES 

typical performance 


logic symbol* 


TYPE 

TYPE 

OF 

OUTPUT 

ADDRESS 

TIME 

POWER 

PER BIT 

■170 

o-c 

30 ns 

40 mW 

'LSI 70 

o-c 

27 ns 

7.8 mW 


SN54170 (J.FH) 
SN54LSI70 (J.FH) 


SN74170 (J.N) 
SN74LS170 (J,N,FN) 



pin assignments 

J. N PACKAGE S 
~ D2 I 9 C 


bMcn un aM 

Esxmiooi 'em i e? 

5 i: r ^ ■ -■ -M ivr I 


QUAD D-TYPE FLIP-FLOPS WITH CLEAR 

• Double-Rail Outputs 

• Buffered Clock and Clear Inputs 

• Individual Data Inputs to Each Flip-Flop 

typical performance 


I Rising edge of clock pulse 

SN54LS1 71 (J,FH) SN74LS171 (J,N,FN) 


logic symbol* 

5 Ur iHW 

M2) L 


pin assignments 




POWER 

DELAYTIMES | 



PER F-F 

SETUP 

HOLD 

'LSI 71 

30 MHz 

17.5 mW 

20 nst 

5 nst 




J, N PACKAGES | 

1 FH. FN PACKAGES | 


1 IQ 

9 

4Q 

1 ’ " 

11 nc .J 


2 

2Q 

10 

4Q 

2 

IQ 

12 

4Q 


3 

2Q 

1 1 

4D 

3 

2Q 

1 3 

4Q 


4 

2D 

12 

CLK 

4 

2Q 

14 

4D 

IQ 

5 

3D 

13 

CLR 

5 

2D 

1 5 

CLK 

2Q 

6 

3Q 

14 

ID 

J6nc _ 

16 


7 

3Q 

1 5 

IQ 

7 

3D 

1 7 

CLR 

2Q 

8 

GND 

16 

Vcc 

8 

3Q 

18 

ID 

3Q 





9 

3Q 

1 9 

IQ 

3Q 





10 

GND 

20 

Vcc 


For chip carrier information, 
contact the factory. 


* Pin numbers shown on logic symbols are for J and N packages only, 
nc — no internal connection. 
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172 


logic symbol* 


16-BIT REGISTER FILES 
typical performance 


TYPE 

ORG 

TYPE 

OF 

OUTPUT 

ADDRESS 

TIME 

POWER 

PER BIT 

'172 

8X2 

3-State 

33 ns 

35 mW 


SIM74172 (J,N) 



pin assignments 


J, N PACKAGES 

hdsih 

13 

2Q A 

2 

BSSQH 

14 

iq a 

3 


■a 

Dial 

4 

1DB 

16 

2GR 

5 

2DB 

■B 


6 

CLK 

KJ 



■a 


8 

|Q| 

mu 


9 


21 

2DA 

10 

turn 

22 

IDA 

1 1 

K&K 



12 


24 

V CC 


114) 

(13) 

( 10 ) 

(11) 


1QA 

2QA 

1QB 

2QB 


173 


4-BIT D-TYPE REGISTERS 
(3-state outputs) 
typical performance 


TYPE 

FREQ 

ASYNC 

CLEAR 

TOTAL 

POWER 

'173 

25 MHz 

HIGH 

250 mW 

'LS173A 

50 MHz 

HIGH 

85 mW 


SN54173 (J,FH) SN74173 (J.N) 

SN54LS173A (J,FH) SN74LS173A (J.N.FN) 


pin assignments 


J. N PACKAGES | 

| FH, FN PACKAGES 

1 M 

9 G1 

1 nc 

11 nc 

2 N 

10 G2 

2 M 

12 G1 

3 IQ 

11 4D 

3 N 

13 52 

4 2Q 

12 3D 

4 IQ 

14 4D 

5 3Q 

13 2D 

5 2Q 

15 3D 

6 4Q 

14 ID 

6 nc 

16 nc 

7 CLK 

15 CLR 

7 3Q 

17 2D 

8 GND 

< 

O 

o 

8 4Q 

18 ID 



9 CLK 

19 CLR 


10 GNO 

20 V C C 


logic symbol, 'LS173A* 
CLR l15 ! Ir 




n m rJ & 
giJ2L 


noir 

clk-IIL 


ID 1141 


an (13) 


EN 


Cl 


ID D> V 


(4) 

-IQ 

15) 


(6) 

-4Q 


1 Pin numbers shown on logic symbols are for J and N packages only, 
nc — no internal connection. 
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174 

HEX D-TYPE FLIP-FLOPS 
(single-rail outputs, common 
direct clear) 
typical performance 


I Rising edge of clock pulse 

SN54174 (J,FH) 
SN54ALS1 74 (J,FH) 
SN54AS1 74 (J,FH) 
SN54LS1 74 (J,FH) 
SN54S1 74 (J,FH) 


SN74174 (J,N) 
SN74ALS1 74 (N,FN) 
SN74AS1 74 (N,FN) 
SN74LS1 74 (J,N,FN) 
SN74S1 74 (J,N,FN) 


logic symholt 

CLR 111 

„ ( 9 ) 1 


pin assignments 




POWER 

DELAY TIMES 

TYPE 


PER F-F 

SETUP 

HOLD 

'174 

35 MHz 

38 mW 

20 nst 

5 nst 

'ALS174 

80 MHz 

6.7 mW 




175 MHz 

38 mW 



'LSI 74 

40 MHz 

10.6 mW 

20 nst 

5 nst 

'SI 74 

110 MHz 

75 mW 

5 nst 

3 nst 









175 

QUAD D-TYPE FLIP-FLOPS 
(complementary outputs, 

common direct clear) 
typical performance 


logic symbol* 
„ (9) L 


TYPE 

FREQ 

POWER 

PER F-F 

DELAY TIMES 
SETUP | HOLD 

'175 

35 MHz 

38 mW 

20 nst 

5 nst 

'ALS175 

80 MHz 

7.5 mW 



'AS175 

175 MHz 

41 mW 



'LSI 7 5 

40 MHz 

10.6 mW 

20 nst 

5 nst 

BUM 

110 MHz 

75 mW 

5 nst 

3 nst 



I Rising edge of clock pulse 
SN54175 (J,FH) 
SN54ALS1 75 (J,FH, 
SN54AS1 75 (J,FH) 
SN54LS1 75 (J,FH) 
SN54S1 75 (J,FH) 


SN74175 (J,N) 
SN74ALS175 (N,FN) 
SN74AS175 (N,FN) 
SN74LS175 (J,N,FN) 
SN74S1 75 (J,N,FN) 


pin assignments 


J. N PACKAGES 




ItUEiElEMZMl 



* Pin numbers shown on logic symbols are for J and N packages only, 
nc — no internal connection. 
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176 

PRESETTABLE DECADE/ 
BIQUINARY COUNTERS 


typical performance 


TYPE 

COUNT 

FREQ 

CLEAR 

TOTAL 

POWER 

'176 

35 MHz 

LOW 

150 mW 


SN54176 (J,FH) 


SN74176 (J,N) 


logic symbol, '176* 


Cl 

CTR 

CT=0 

ir 1 

> + 

DIV2 

ID 



pin assignments 


2 

Qc 

9 

Qb 

2 

LOAD 

12 

CLK1 

3 

C 

10 

B 

3 

Qc 

13 

Qb 

4 

A 

1 1 

D 

4 

c 

14 

B 

5 

Qa 

1 2 

Qd 

5 "<= 

i- 5 __1 

6 

CLK2 

1 3 

CLR 

i® 

A 

16 

_ 

7 

GND 

14 

Vcc 

7 " ■ 



9 CLK2 19 CLR 
10 GND 20 V CC 


177 

PRESETTABLE BINARY 

COUNTERS 

typical performance 


TYPE 

COUNT 

FREQ 

CLEAR 

TOTAL 

POWER 

'177 

35 MHz 

LOW 

150 mW 


SN54177 (J.FH) 


SN74177 (J.N) 


logic symbol, '177* 


> + 

DIV2 

ID 



DIV8 

>+ 


1 

f” 

1CT "I 

2 J 

Lz 


pin assignments 


2 Qc 9 Ob 

3 C 10 B 

~i A U 5 

~5 Q^ 12 Op 


| FH PACKAGE | | 

1 nc 

1 1 nc 

2 LOAD 

12 CLK1 

3 Q C 

13 q b 

4 C 

14 B 

5 nc 

15 nc 

6 A 

16 D 

7 nc 

17 nc 

8 q a 

18 Q D 

9 CLK2 

19 CLR 

10 GND 

s 

< 


178 

4-BIT UNIVERSAL 
SHIFT REGISTER 
typical performance 

IserialI 

SHIFT ASYNC TOTAL 

TYPE DATA 

FREQ CLEAR POWER 

INPUT 


logic symbol* 



pin assignments 


IB 8 Qc 

~2 A 9 LOAD" 2 B 12 Q C 

~3 SER TO 3 A 13 LOAD 

”4 Qa Ti SHIFT ” ~4 SER 14 Qp 


6 Qg 13 C 

7 GND "73 V CC 


Texas Instruments 
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179 

4-BIT UNIVERSAL 
SHIFT REGISTERS 


(direct clear; Qp com¬ 
plementary outputs) 
typical performance 


TYPE 

SHIFT 

FREQ 

SERIAL 

DATA 

INPUT 

ASYNC 

CLEAR 

TOTAL 

POWER 

‘179 

25 MHz 

D 

LOW 

230 mW 


SN54179 (J,FH) SN74179 (J,N) 


logic symbol* 


CLR 

SHIFT 

LOAD 

CLK 

SER 


C3/1 - 


(15) 


1,3D 

T,2,3D 


1.2.3D 


(9) 


(11) 


( 12 ) 


Qa 

Qb 

OC 

°D 

Od 


pin assignments 


J. N PACKAGES 

j FHPACKAGE 

1 CLR 

El 

Em 

\nmm 

11 

nc 

2 

B 

KB 

huh 

IB 

Eta 

12 

Qc 

3 

A 

i’ 

Em 

ID 

B 

KO 

Ena 

a 

mm 

kb 

Em 

ID 

A 

14 

Qd 

5 

Qa 

ta 

Ena 

IB 


15 

q d 

ii 

mm 

14 

E^l 

IQB 

16 

nc 


Qb 

15 

131 

ID 

Qa 

KB 

EilUl 

a 

FtL'M 

El 


B 

isra 

18 

D 





B 

Qb 

19 

C 




ISH 

IB 

mu 

El 

KBM 


180 


9-BIT ODD/EVEN PARITY 
GENERATORS/CHECKERS 
typical performance 


TYPE 

POWER 

DELAY 

‘180 

170 mW 

35 ns 


SN54180 (J,FH) SN74180 (J,N) 


logic symbol'*’ 



pin assignments 


J, N PACKAGES 


FH PACKAGE 


181 

ARITHMETIC LOGIC UNITS/ 
FUNCTION GENERATORS 
(16 arithmetic operations, 

16 logic functions) 
typical performance 


TYPE 

CARRY 

TIME 

ADD 

TIME 

TOTAL 

POWER 

‘181 

12.5 ns 

24 ns 

455 mW 

‘AS181A 

6 ns 


675 mW 

‘LSI 81 



102 mW 

m 

7 ns 




SN54181 (J,FH) SN74181 (J,N> 
SN54AS181A (J,FH) SN74AS181A (N,FN) 
SN54LS181 (J.FH) SN74LS181 (J.N.FN) 
SN54S181 (J.FH) SN74S181 (J.N.FN) 


logic symbol* 


pin assignments 


AO-iiLfc^p 
BO-iii- 

Ai-1221rJ] 

n, J22)r 


(0... 15) CP I 
(0 ... 15) CG 

6 (P=Q>£| 
(0.. . 15) CO 




(1) 


[21 


(4) 


18! 


-To 


* C n +4 


J. N PACKAGES | 

FH. FN PACKAGES 

1 Bo 

13 F3 

1 nc 

15 nc 

2 AO 

14 A = B 

2 BO 

16 ?3 

3 S3 

15 P 

3 AO 

17 A = B 

4 S2 

16 C n + 4 

4 S3 

18 T 

5 SI 

17 G 

5 S2 

19 C n+ 4 

6 SO 

18 B3 

6 SI 

20 G 

7 C n 

19 A3 

7 SO 

21 53 

8 M 

20 B2 

8 nc 

22 nc 

9 70 

21 52 

9 C n 

23 A3 

io Ti 

22 Bl 

10 M 

24 B2 

11 F2 

23 A1 

11 FO 

25 A2 

12 GND 

24 V C C 

12 FI 

26 Bl 



13 F2 

27 At 


14 GND 

28 V CC 


* Pin numbers shown on logic symbols are for J and N packages only, 
nc — no internal connection. 
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182 

LOOK-AHEAD CARRY 
GENERATORS 
typical performance 


TYPE 

POWER 

CARRY 

TIME 

'182 

180 mW 

13 ns 

'SI 82 

260 mW 

7 ns 


logic symbols* 


SN54182 (J,FH) SN74182 (J,N) “ 2 

SN54S182 (J,FH) SN74S182 (J,N,FN) P3 



pin assignments 

J, N PACKAGES 
~ I 9 cT 


TZ 

FH. FN 

PACKAGES 

1 1 - 

,, no 

2 

G1 

12 

Cn + z 

3 

PI 

13 

G 

4 

GO 

14 

Cn + y 

5 

P0 

15 

Cn + x 

11 6 nc 

16 _1 

7 

G3 

17 

C n 

8 

P3 

18 

G2 

9 

P 

19 

92 

10 

GND 

20 

Vcc 



CPG 


Z1 

1,2, 

. >1 


3- 

. 

G2/Z10 

1,2,4- 

3,4- 

5- 

>1 

23 

G4 

1,2,4,6 ■ 
3,4,6- 

>1 

Z5 

5.6- 

7- 


G6 


n/)co 



,4,G,8 

Z7 

3,4,6,8- 
5,6,8- 

>i 

Z9 

7.8- 

9- 



183 

DUAL CARRY-SAVE 
FULL ADDERS 
typical performance 


logic symbol^ 


pin assignments 


TYPE 

CARRY 

ADD 

POWER 

TIME 

TIME 

PER BIT 

'H183 

11 ns 

11 ns 

110 mW 

'LS183 

15 ns 

15 ns 

23 mW 


SN54H183 (J,FH) 
SN54LSI83 (J.FH) 


SN74H183 <J,N) 


1A- 

(3) 

1C n - 

(4) 

2A- 

(13) 


(12) 

2B 


2C n ~ 

(11) 



3 IB 10 2C n+1 

_ _ — — 

5 TCnTT"^ 2B" 

~6 TI i~3 2A 

~ GND M vTi 


\ FH, FN PACKAGES j 

I 1 . nc _ 

11 1 

IX 

1A 

12 

22 _1 

: 3 -_ 

13 " c _1 

IX 

IB 

14 

2C n+1 

II 5 - 

15 " C 

LX 

1C n 

16 

2C n 


17 nc 

8 

1C n+1 

18 

2B 

9 

11 

19 

2A 

10 

GND 

20 

Vcc 
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184 

CODE CONVERTERS 
(BCD to binary) 
typical performance 


logic symbols'*' 


pin assignments 


TYPE 

POWER 

DELAY 

'184 

280 mW 

25 ns 


SN54184 (J,FH) SN74184 (J,N) 


BCD/BIN 


(JEN 




8 

8 <2 

aG/J 

16 £ 



20 


SEE VERSIONS 

£ 

2 AND 3 

O 


Y2 I 6-BIT 
Y3 I BINARY 


J r N PACKAGES 

j FHPACKAGE 

1 Y1 

9 

Y8 

M « 

i” " 

2 

Y2 

10 

A 

2 

Y1 

12 

Y8 

3 

Y3 

11 

B 

3 

Y2 

13 

A 

4 

Y4 

1 2 

C 

4 

Y3 

14 

B 

5 

Y5 

13 

D 

5 

Y4 

1 5 

C 

6 

Y6 

14 

E 

6 nc 

16 nc 

7 Y7 

1 5 

G 

7 Y5 

17 

D 

8 

GND 

16 

Vcc 

8 

Y6 

18 

E 





9 

Y7 

19 

G 





10 

GND 

20 

v cc 


(low) eJ2£! 


[BCD/BCD 9'S COMP1 

(3EN 

X/Y 

a £ 

1/Za 

2 

4 

2/3/4/5& 

8 

0/1 £ 

"V* 

>9G0 



[BCD/BCD 10'S COMP] 
X/Y 


SEE VERSION 1 O 

£ 

<2 


• Y6. I BCD 

’ J>10'S 

• Y7 I COMP 
■ Y8 | 


* Pin numbers shown on logic symbols are for J and N packages only, 
nc — no Internal connection. 
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185 


CODE CONVERTERS 
(binary to BCD) 
typical performance 


TYPE 

POWER 

DELAY 

T85A 

280 mW 

25 ns 


SN54185A (J,FH) SN74185A (J,N) 


6-BIT 

BINARY 


logic symbol^ 



} 

} 


pin assignments 


J. N PACKAGES | 

FH PACKAGE 

1 y, 

9 

Y8 

1 nc 

innc 

2 

Y2 

10 

A 

2 

Y1 

12 

Y8 

3 

Y3 

11 

B 

3 

Y2 

13 

A 

4 

Y4 

12 

C 

4 

Y3 

14 

B 

a 

wm 

13 

D 

5 

Y4 

15 

C 

u 


14 E 


m 



y 7 

15 


7 

Y5 

17 

D 

0 


IQ 

cai 

8 

Y6 

18 

E 





9 

Y7 

19 

G 





m 


m 

Baa 


187 

1024-BIT READ-ONLY 
MEMORIES 
(256 4-bit words; open- 
collector outputs) 
typical performance 


TYPE 

ACCESS TIMES 

CHIP- 

SELECT 

ADDRESS 

T87 

20 ns 

40 ns 


SN54187 (J,FH) SN74187 <J,I\I) 


logic symbol* 




ROM 256 X4 


(5) 

o| 




(6) 





(7) 





(4) 




(12) 

(3) 



0 2 

(11) , 

(2) 


r 

A Q_ 

(10) 1 

(1) 



Afc 

(9) , 

(15) 

7 



(13),— 





& 



iJl 4 -lr» 

| EN 



pin assignments 


J. N PACKAGES | 

FH PACKAGE 

1 *6 

9 

Q4 | 

. 1 nc 

1 1 

nc 

H 

wm 

KQ 

EEII 

2 

A6 

12 

Q4 

3 

A4 

1 1 

Q2 

3 

A5 

EH 

E9 

4 

A3 

12 

Q1 

4 

A4 

14 

Q2 

5 

A0 

EH 

tm\ 

ID 

WXM 

EH 

e m 

6 

A1 

EH 


6 

nc 

16 

nc 

7 

A2 

S3 

E 

7 

A0 

ED 

BOH 

O 

wm 

m 

EWI 

8 

A1 

□ 

mm 





9 

A2 

EH 

wsm 





1 EH 

(323 

EH 

Baa 


188 

256-BIT PROGRAMMABLE 
READ-ONLY MEMORIES 


(This number has been changed to TBP18SA030. Product Guide information for this TTL circuit 
can be found at the end of this section.) 


189 

64-BIT RANDOM-ACCESS 

MEMORIES 

(16 4-bit words; three- 

state outputs) 

typical performance 


TYPE 

ADDRESS 

TIME 

ENABLE 

TIME 

POWER 

PER BIT 

'LS189A 

50 ns 

35 ns 

2.7 mW 


25 ns 

12 ns 



logic symbol'*’ 


SN54LS189A (J,FH) 
SN54S189A (J,FH) 


SN74LS189A (J,N,FN) 
SN74S189A (J,N,FN) 


I 3 ) , 

td: 




G1 

1 EN [READ] 
C2 [WRITE] 


A. 2D 


A V 


( 11 ) 


pin assignments 


J, N PACKAGES | 

| FH. FN PACKAGES 

1 A0 

9 Q3 

1 nc 

11 nc 

2 S 

10 D3 

2 A0 

12 Q3 

3 R/W 

1 1 Q4 

3 3 

13 D3 

4 D1 

12 D4 

4 R/W 

14 Q4 

5 Q1 

13 A3 

5 D1 

15 D4 

6 D2 

14 A2 

6 nc 

16 nc 

7 Q2 

15 A1 

7 Q1 

17 A3 

8 GND 

16 Vcc 

8 D2 

18 A2 



9 Q2 

19 A1 


10 GND 

20 v cc 


t Pin numbers shown on logic symbols are for J and N packages only. 


nc — no internal connection. 
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190 

SYNCHRONOUS UP/DOWN 

COUNTERS 

(BCD) 

typical performance 



'190 

'ALS190 


'LSI 90 


SN54190 (J.FH) 
SN54ALS1 90 (J.FH) 
SN54LS190 (J.FH) 


logic symbol,'190, 'LS190t 
CTRDIV10 

- (41 . 

CTEN G1 

D/U O M2(DOWN] 2d 

M3IUPI 3(l 

(141. 

CLK— O-Cfc 1 2—/1.3+- 


2(CT=0)Z6 

3(CT=9)Z6 


TOTAL 

POWER 


325 mW 


60 mW 


100 mW 


SN74190 (J,N) 
SN74ALS1 90 (N,FN) 
SN74LS1 90 (J,N,FN) 


pin assignments 


J. N PACKAGES 



logic symbol, 'ALS190t 

| CTRDIV10 


M2 [DOWNl 
M3 (UP) 

>1,2-/1,3+ 


2(CT-0)Z6 

3ICT-91Z6 


191 

SYNCHRONOUS UP/DOWN 

COUNTERS 

(binary) 


logic symbol,'191, 'LSI 911 


pin assignments 


typical performance 




325 mW 


60 mW 


SN54191 (J.FH) SN74191 (J,N) 

SN54ALS191 (J.FH) SN74ALS191 (N.FNI 

SN54LS1 91 (J.FH) SN74LS191 (J.N.FN) 


i numbers shown on logic symbols are for J and N packages only, 
no internal connection. 


logic symbol, 'ALS191t 

CTRDIV16 ’ 

CTEN G1 

D/0—a- M2 [DOWN] 2(CT=0)Z6 

M3(UP] 3(CT=15)Z6 

(14) 

CLK—-> 1,2—/1,3+ 
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192 

SYNCHRONOUS UP/DOWN 
DUAL CLOCK COUNTERS 
(BCD with clear) 
typical performance 


logic symbol* 


pin assignments 



COUNT 

FREQ 

TOTAL 

POWER 

'192 

25 MHz 

325 mW 

'ALS192 

40 MHz 

50 mW 

'LI 92 

3 MHz 

42 mW 

'LSI 92 

25 MHz 

■SSI 


(14) 

CTRDIV10 

CT=0 

>2+ 

1CT=9 

G1 

>1- 

2CT=0 

G2 

C3 

n r 

v. 112) 

(5) 

L_ 

(4) 

^(13) 

-(11)^ 

(3) 

(15) 

30 (1) 

(1) 

(2) 

(2) 

(10) 

(6) 

[41 

(9) 

(81 

(7) 


-OA 

-Ob 

-Oc 

-q d 


J, N PACKAGES j 

FH. FN PACKAGES 

1 B 

9 

D 

□ - 

mnc 

2 

Qb 

10 

C 

2 

B 

12 

D 

3 

Qa 

11 

LOAD 

3 

q B 

13 

C 

4 

DOWN 

12 

CO 

4 

Qa 

14 

LOAD 

5 

UP 

13 

B0 

5 

DOWN 

15 

CO 

6 

Oc 

14 

CLR 

[6 nc 

16 

nc 

7 

Qd 

15 

A 

7 

UP 

17 

BO 

8 

GND 

16 

vcc 

8 

Qc 

18 

CLR 





9 

Qd 

19 

A 





10 

GND 

20 

V CC 


SN54192 (J,FH) 
SN54L1 92 (J) 
SN54LS192 (J,FH) 
SN54ALS1 92 (J,FH) 


SN74192 (J,N) 


SN74LS192 (J,N,FN) 
SN74ALS192 (N,FN) 


193 

SYNCHRONOUS UP/DOWN 
DUAL CLOCK COUNTERS 
(binary with clear) 
typical performance 


logic symbol* 


pin assignments 





'193 

25 MHz 

325 mW 

'ALS193 

40 MHz 

50 mW 

'LI 93 

3 MHz 

42 mW 

mmm 

25 MHz 



SN54193 (J,FH) 
SN54L1 93 (J) 
SN54LS193 (J,FH) 
SN54ALS193 (J,FH) 


SN74193 (J,N) 


SN74LS1 93 <J,N,FN) 
SN74ALS193 (N,FN) 



CTRDIV16 

CT 0 

G1 

>1- 

G2 


r 

[C3 

3D 

m 

!2) 

[41 

[8] 


-Qa 

-Qb 

-QC 


J. N PACKAGES [ 

| FH. FN PACKAGES 

1 B 

9 D 

1 nc 

1 1 nc 

2 Qb 

10 C 

2 B 

12 D 

3 Qa 

1 1 LOAD 

3 Qb 

13 C 

4 DOWN 

12 CO 

4 o A 

14 LOAD 

5 UP 

13 BO 

5 DOWN 

15 CO 

6 Q C 

14 CLR 

6 nc 

16 nc 

7 Qd 

15 A 

7 UP 

17 BO 

8 GND 

16 V C C 

8 Qc 

18 CLR 



9 Qd 

19 A 


10 GND 

20 V C C 


194 

4-BIT BIDIRECTIONAL 
UNIVERSAL SHIFT REGISTERS 
typical performance 


logic symbol* 


pm assignments 


CLR ■ 
SO . 




SERIAL 

DATA 

INPUT 

TOTAL 

POWER 


mm 

D 


'LS194A 


D 

75 mW 

HUB 

EK3 

D 



SN54194 (J,FH) 
SN54LS194A (J,F 
SN54S194 (J,FH) 


SN74194 (J.N.FN) 
SN74LS194A (J.N.FI 1 
SN74S194 (J.N.FN) 



SRG4 


(1) 

R 


(9) 

0 ° 


(10) 

1 /"3 


mi 



t_ 

>C4 

> 1-*/2 •*— 


(2) 

n r 


1,4D 

(15) 


3,4D 

(14) 



(5) 


(13) 

3,4D 

(61 


3,4D 

(12) 

(7) 

2.4D 



■ 0 A 

• Ob 
O c 

• Qd 


J. N PACKAGES [ 

1 FH. FN PACKAGES | 

1 CLR 

9 SO 

1 nc 

11 nc 

2 SR SER 

10 SI 

2 CLR 

12 SO 

3 A 

11 CLK 

3 SR SER 

13 SI 

4 B 

12 Q D 

4 A 

14 CLK 

5 C 

13 Q C 

5 B 

is Q D 

6 D 

14 Q B 

6 nc 

16 nc 

7 SL SER 

15 Q A 

7 C 

17 Q C 

8 GND 

16 V C C 

8 D 

18 Q B 



9 SL SER 

19 Q A 


10 GND 

u 

(J 

> 

o 


f Pin numbers shown on logic symbols ar 
nc — no internal connection. 


for J and N packages only. 


Texas Instruments 

INCORPORATED 
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PRODUCT GUIDE 


195 

4-BIT PARALLEL-ACCESS 
SHIFT REGISTERS 
typical performance 


logic symbol, '195* 


pin assignments 


TYPE 

SHIFT 

FREQ 

SERIAL 

DATA 

INPUT 

TOTAL 

POWER 

■195 

30 MHz 

J-i< 

195 mW 

'LS195A 

30 MHz 

J-K 

70 mW 

'SI 95 

70 MHz 

J-K 

375 mW 


SN54195 (J,FH) 
SN54LS195A (J,FH) 
SN54S195 |J,FH) 


SN74195 (J,N) 
SN74LS195A (J,N,FN) 
SN74S195 (J.N.FN) 


SRG4 
Ml ISHIFT] 
M2 [LOAD] 


FH. FN P 

ACKAGES 

. I nc 

11 nc 

2 

CLR 

12 

SH/LD 

3 

J 

13 

CLK 

4 

K 

14 

Qd 

5 

A 

15 

Qd 

lenc 

lencl 

7 

B 

17 

Qc 

8 

C 

18 

Qb 

9 

D 

19 

Qa 

10 

GND 

20 

Vec 


Ml [SHIFT] 
M2 [LOAD] 
> C3/1 -► 


(15> O/v 

-L2fL_Q B 

(13) n. 


196 

PRESETTABLE DECADE/ 
BIQUINARY COUNTERS/ 
LATCHES 
typical performance 


logic symbol* 


TYPE 

COUNT 

FREQ 

PARALLEL 

LOAD 

CLEAR 

TOTAL 

POWER 

‘196 

50 MHz 

YES 

LOW 

240 mW 

'LSI 96 

30 MHz 

YES 

LOW 

60 mW 

'SI 96 

100 MHz 

YES 

LOW 

375 mW 


SN54196 (J,FH) 
SN54LSI96 (J,FH) 
SN54S196 (J,FH) 


SN74196 [J,N] 
SN74LS196 (J,N,FN) 
SN74S196 (J,N,FN) 



pin assignments 

J. N P ACKAGES F 

1 LOAD I 8 CUO ~ ~r 

2 QC 9 Q B " 2 

3 C 10 B 3 

~i A Ti 5 4~ 

5 Qa 1 2 dp T 

6 CLK2 13 CLR 6 

Qa ~ GND 14 V CC T|7 


i. FN PACKAGES 

nc 11 nc 
LOAD 12 CLK1 


Qa ’8 Qp 
CLK2 19 CLR 
GND 20 VcC 


* Pin numbers shown on logic symbols are for J and N packages only, 
nc — no internal connection. 


Texas Instruments 

INCOR POR ATED 
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197 

PRESETTABLE BINARY 
COUNTERS/LATCHES 

typical performance 


logic symbol'*' 


SN54197 (J,FH) 
SN54LS197 (J.FH) 
SN54S197 (J.FH) 


SN74197 (J.N) 
SN74LS197 (J.N.FN) 
SN74S197 (J.N.FN) 


ID 

CTR 

I 131 !". 





TYPE 

COUNT 

FREQ 

PARALLEL 

LOAD 

CLEAR 

TOTAL 

POWER 

'197 

50 MHz 

YES 

LOW 

240 mW 

'LSI 97 

30 MHz 

YES 

LOW 

60 mW 

'SI 97 

100 MHz 

YES 

LOW 

375 mW 


J- 


pin assignments 


2 

Q C 

9 

Ob 

2 

LOAD 

12 

CLK1 

3 

c 

10 

B 

3 

Qc 

13 

Qb 

4 

A 

1 1 

D 

4 

c 

14 

B 

5 

Qa 

12 

Qo 

1 5 ™ 

15 J 

6 

CLK2 

13 

CLR 

Li. 

A 

16 

°_ 

7 

GND 

14 

Vcc 

17 no 

,7 no | 





8 

Qa 

18 

Qd 





9 

CLK2 

19 

CLR 





10 

GND 

20 

V CC 


198 

8-BIT BIDIRECTIONAL 
UNIVERSAL SHIFT REGISTERS 
typical performance 


logic symbol* 


pin assignments 


TYPE 

SHIFT 

FREQ 

SERIAL 

DATA 

INPUT 

ASYNC 

CLEAR 

TOTAL 

POWER 

'198 

25 MHz 

D 

LOW 

360 mW 


SN54198 (J.FH) 


SN74198 (J.N) 


SRSERJ2I. 

aJ2I 

B JS1 

r (7) 
dJ2> 

p (15 



(8) 

Qb 

(10) 


(14) 


(16) 

Qf 

(18) 


(20) 

-o H 


21 H 119 C 

22 SL SER 1110 Qc~ 



Texas Instruments 

INCORPORATED 
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PRODUCT GUIDE 


199 

8-BIT BIDIRECTIONAL 
UNIVERSAL SHIFT REGISTERS 
(J-K serial inputs) 
typical performance 


logic symbol 1 


pin assignments 


(231 . 


TYPE 

SHIFT 

FREQ 

SERIAL 

DATA 

INPUT 

ASYNC 

CLEAR 

TOTAL 

POWER 

■199 

25 MHz 

J-K 

LOW 

360 mW 


CLK INH. 
CLK. 


SN54199 (J,FH) 


SN74199 (J,N) 


Ml [SHIFT) 
M2 [LOAD) 


p C3/1 “ 


1.3J 
1,3K 
2,3D 


2,3D 


J. N PACKAGES 


FH PACKAGE |j 

1 K 

rrr 

CLK 


i - 

15 nc II 

2 

J 

14 

CLR 


2 

1< 

16 

CLK 

3 

A 

15 

Oe 


3 

J 

17 

CLR 

4 

Qa 

16 

E 


4 

A 

18 

Oe 

5 

B 

17 

of 


5 

Qa 

19 

E 

6 

Qb 

18 

F 


Li. 

B 

20 

Qf 

7 

c 

19 

Qg 


7 

Qb 

21 F 

8 

Qc 

20 

G 


8 nc 

22 nc 

9 

D 

21 

Qh 


9 

c 

23 

Qg 

10 

Od 

22 

H 


10 

Qc 

24 

G 

1 1 

CLK INH 

23 

SH/LD 


11 

D 

25 

Qh 

12 

GND 

24 

V CC 


12 

Qd 

26 

H 






13 

CLK INH 

27 

SH/LD 






14 

GND 

28 

Vcc 


201 

256-BIT RANDOM-ACCESS 

MEMORIES 

(256 1-bit words; three- 

state output) 

typical performance 


logic symbol 1 


pin assignments 


TYPE 

ADDRESS 

TIME 

ENABLE 

TIME 

POWER/ 

BIT 

•S201 

42 ns 

17 ns 

1.9 mW 


SN74S201 (J,N) 



J. N PACKAGES 

1 A0 

9 

A4 

2 

A1 

10 

A5 

3 

SI 

11 

A6 

4 

S2 

12 

R/W 

5 

S3 

13 

D 

6 

Q 

14 

A7 

7 

A3 

15 

A2 

8 

GND 

16 

Vcc 


217 


logic symbol 1 ' 


pin assignments 


256-BIT RANDOM-ACCESS 
MEMORIES WITH THREE-STATE OUTPUTS 
(64 words of 4 bits each) 
typical performance 


TYPE 

ADDRESS 

TIME 

ENABLE 

TIME 

POWER/ 

BIT 

'ALS217 

30 ns 

20 ns 

0.9 mW 


SN54ALS21 7 (J.FH) SN74ALS21 7 (N, FN) 


(11 

RAM 64 X 4 

n \ 

(2) 



(3) 

(4) 

(5) 

(6) 

(8) ^ 


& 

G1 

0) r^ 

(71 _ 


1 EN lREAD) 

1 C2 [WRITE] 


J, N PACKAGES 

FH, FN PACKAGES | 

1 AO 


1 . AO 

ncl 

2 

A1 

12 

Q0 

2 A1 

12 

Q0 

3 

A2 

13 

DO 

3 A2 

13 

DO 

4 

A3 

14 

Q1 

4 A3 

14 

Q1 

5 

A4 

15 

D1 

5 A4 

1 5 

D1 

6 

A5 

16 

Q2 

6 A5 

16 

Q2 

7 

R/W 

17 

D2 

7 R/W 

17 

D2 

8 

SI 

18 

Q3 

8 SI 

18 

Q3 

9 

S2 

19 

D3 

9 S2 

19 

D3 

10 

GND 

20 

v cc 

10 GND 

20 

Vcc 


r Pin numbers shown on logic symbols are for J and N packages only. 
ic — no internal connection. 


Texas Instruments 

INCORPORATED 

POST OFFICE BOX 225012 • DALLAS. TEXAS 75265 
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218 

256-BIT RANDOM-ACCESS READ/WRITE 
MEMORIES WITH THREE-STATE OUTPUTS 
(32 words of 8 bits each) 
typical performance 


TYPE 

ADDRESS 

TIME 

ENABLE 

TIME 

POWER/ 

BIT 

'ALS218 

30 ns 

20 ns 

0.9 mW 


SN54ALS218 (J,FH) SN74ALS218 (N,FN) 


logic symbol^ 


s 2 <*L 

R/wiil 


td 




DQ1 - 
002 - 
DQ3 ( -I 

005 

006 p 

007 - 


1 EN [WRITE) 

1 C2 (READ] 

b_ 


A,20 
V3 


pin assignments 




no 

mi 

1DE9 

n—' 

i 


\KMSm 

Xl-M-r-r.S 

»art» 

EFUilll 

\mmsm 

Wr.iS 


■f .r.Val 

IBBM 

KLMMM 



irmxm 

Ki-ft'.'iJI 

im 

■EK5T1I 

ItBH 

■r.M.i.f 

Ena 


1—iSYl 




«*« 


t»a 

KTM7TI! 

IEKH1 

■CTPCTJ 



isnMaaa 



219 

64-BIT RANDOM-ACCESS 

MEMORIES 

(16 words of 4 bits each; 

three-state non-inverting 

output) 

typical performance 


TYPE 

ADDRESS 

TIME 

ENABLE 

TIME 

POWER/ 

BIT 

'LS219A 

50 ns 

35 ns 

2.7 mW 


SN54LS219A (J,FH) SN74LS219A (J,N,FN) 


logic symbol* 


A3—— 

- »>r^l 


- (3) 

R/W "tZ| 


(101 


| A n 


I 15 
3 

G1 

1 EN (READ) 
1 C2 [WRITE) 


A, 2D 


A V 


(71 

(9) 

(11) 


Q1 

Q2 

Q3 

Q4 


pin assignments 


J. N PACKAGES | 

| FH. FN PACKAGES 

1 A0 

9 Q3 

U_ 

11 nc 

2 5 

10 03 

\wmm 

ihm'-v 

l-W.I.vl 

DKBI 

1 3 


4 D1 

12 D4 | 

ILBLksJ 

hmzm 

5 Q1 

DEKM 

5 D1 

15 D4 

6 02 


6 nc 

16 nc 

7 Q2 

KQEflil 

7 Q1 

ms 

gTcfW 

KLK33I 

8 02 

dsb 



9 Q2 

19 A1 



vmena 


221 


DUAL MONOSTABLE 
MULTIVIBRATORS 
typical performance 


TYPE 

OUTPUT 

PULSE 

RANGE 

TOTAL 

POWER 

SN54221 

20 ns-21s 


SN74221 

20 ns - 28s 


SN54LS221 

20 ns - 49s 


SN74LS221 

20 ns - 70 s 

W\ : $E£U 


SN54221 (J,FH) SN74221 (J.N) 
SN54LS221 (J,FH) SN74LS221 (J.N.FN) 


logic symbol* 


CLR —— i_tj 


1CLR 

1C.,, 


ir.„/. 11!L , h . 

C«x t 


2CLR 1 1 1 1 1-fcJ 


2R«xt/ (7) 


& 

1J1 


> 

R 


cx 


RX/CX | 

& 

1-TL 


» 

R 


cx 


| RX/CX 


JOilao 


pin assignments 


| J.N PACKAGES ! 


| 1 1A | 

nr 

E9H 

BK9H 

11 

nc 

m 

BE1H 

□ 

EH 

ID 

1A 

12 

2A 

Q 

K&Qfl 

KOI 

EdLl 

ID 

IB 

KEI 

ROBI 

4 

IQ 

12 

ejh 

ID 

ilmil 

EH 

E&JI 

5 

2Q 

13 

■El 

ID 

IQ 

15 

2Q 

a 

E3SHI 

in 

HEffiBS 

ID 

nc 

16 

nc 

E 

2«ext' 

c e,t 

B 

urn 

E 

2Q 

17 

IQ 

El 

■rl.'I.M 

m 

EBM\ 

ID 

12251 

KEI 

11251 






2Re„' 

19 

1 R e,t / 





Cext 

c ext 





m 

wsm 

fSM 

BW 


1 Pin numbers shown on logic symbols are for J and N packages only, 
nc — no internal connection. 
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222 


logic symbol* 


pin assignments 



224 

64 BIT FIFO MEMORIES 
16 4-BIT WORDS 
(three-state output) 
typical performance 


TYPE 

DELAY TIME 

FROM CLOCK 

TOTAL 

POWER 

‘LS224 

47 ns 

433 mW 


SN54LS224 (J) SN74LS224 (J,N) 


logic symbol* 



pin assignments 


J, N PACKAGES 

1 OE 

9 

TOf 

2 

IR 

10 

Q3 

"T 

~ 

LOCK 

TT 

Q2 

~ 

DO 

1~2 

Q1 


D1 

T3 

Q0 

TT 

D2 

TT" 

OR 

7 D3 

TT" 

UNCK 

JL 

GND 

To 

Vcc 


For chip carrier information, 
contact the factory. 


* Pin numbers shown on logic symbols are for J and N packages only, 
nc — no internal connection. 


Texas Instruments 

INCORPORATED 
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225 


80-BIT FIFO MEMORIES 
16 5-BIT WORDS 
typical performance 


OUTPUT 

DELAY TIME 

FROM CLOCK 

TOTAL 

POWER 

3-State 

50 ns 

400 mW 


SN74S225 (J,N,FN) 


CLK B 


UNCK- 

IN 

DO ■ 
D1- 
D2 ■ 
D3 • 
D4 


logic symbol* 


-c4en5 

-cJct-o 


-T > 


4 ci 

G2/Z3 


CT>o 4- t>- 


r 


pin assignments 


J, N PACKAGES 

1 CLK A 

1 1 

Q4 

2 

IR 

12 

Q3 

3 

UNCKOUT 

13 

Q2 

4 

DO 

14 

Q1 

5 

D1 

15 

QO 

6 

D2 

16 

UNCK IN 

7 03 

17 

OR 

8 

D4 

18 

CLR 

9 

or 

19 

CLK B 

10 

GND 

20 

V CC 


FN PACKAGES 

1 CLK A 

1 1 

Q4 

2 

IR 

12 

Q3 

3 

UNCKOUT 

13 

Q2 

4 

00 

14 

Q1 

5 

D1 

15 

QO 

6 

D2 

16 

UNCK IN 

7 

D3 

17 

OR 

8 

D4 

18 

CLR" 

9 

OE 

19 

CLK B 

10 

GND 

20 

Vec 



T Pin numbers shown on logic symbols are for J and N packages only, 
nc — no internal connection. 


Texas Instruments 

INCORPORATED 
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227 

64-BIT FIFO MEMORIES 
16 4-BIT WORDS 
(input-ready enable, output- 
ready enable, open-collector 
outputs) 

typical performance 


logic symbol* 


TYPE 

DELAY TIME 

FROM CLOCK 

TOTAL 

POWER 

'LS227 

57.5 ns 

433 rnW 


SN54LS227 (J) SN74LS227 (J,N) 



pin assignments 




m 

EsJI 

B 

— 

k a 

EEH 



03 

E9 

D 


KQ 

tsa 



m 

cs 

OEM 

IL1 

mm 


m 

lU 

mm 



Ktl 

■■111411 


m 

KO 

HUMS 

(□ 


El 



For chip carrier information, 
contact the factory. 


228 


logic symbol* 


64-BIT FIFO MEMORIES 
16 4-BIT WORDS 
(open-collector outputs) 
typical performance 


0E- 

CTR- 


( 1 ) 


(9) 


TYPE 

DELAY 

TIME 

FROM 

CLOCK 

TOTAL 

POWER 





(31 


SN54LS228 (J) 


UNCK- 

SN74LS228 (J,N) 


(15) 


EN5 

CT=0 

CT<16 


PI 


“Pl>- 




CT=0-- & 

2-- V4 t 


(14) 


(4) 

ID 4,5 0 

(13) 

(5) 

(12) 


. (6) 

(11) 


(71 

(10) 





-Q0 
■ Q1 
-Q2 
-03 


pin assignments 


J, N PACKAGES 

1 °E 

9 

CLR 

2 

IR 

10 

Q3 

3 

LDCK 

11 

Q2 

4 

DO 

12 

Q1 

5 

D1 

13 

QO 

6 

D2 

14 

OR 

7 

D3 

15 

UNCK 

8 

GND 

16 

V CC 


For chip carrier information, 
contact the factory. 


t Pin numbers shown on logic symbols are for J and N packages only, 
nc — no internal connection. 


Texas Instruments 

I NCORPORATED 

POST OFFICE BOX 225012 • DALLAS, TEXAS 75265 






PRODUCT GUIDE 


230,231 

OCTAL BUFFERS AND LINE DRIVERS 
(three-state outputs) 

• 'AS230 has true and complementary outputs 

• 'AS231 has complementary G and G inputs 

typical performance 


logic symbol. ^8230* 


pin assignments 


DELAY 

MAX 

SOURCE 

CURRENT 

MAX 

SINK 

CURRENT 

3.5 ns 

-1 5 mA 

64 mA 



SN54AS230 (J.FH) 
SN54AS231 (J.FH) 


SN74AS230 (N.FN) 
SN74AS231 (N.FN) 


logic symbol, 'AS231* 



1Y2 

1Y3 

1Y4 


• 2Y2 
2Y3 
2Y4 


1Y2 

1Y3 

1Y4 


2Y2 

2Y3 

2Y4 


J. N PACKAGES 


11 

2A1 

2 

1A1 

12 

1Y4 

3 

2Y4 

13 

2A2 

4 

1 A2 

14 

1Y3 

5 

2Y3 

15 

2A3 

6 

1 A3 

16 

1Y2 

7 

2Y2 

17 

2A4 

8 

1A4 

18 

1Y1 

9 

2Y1 

19 

2(5 

10 

GND 

20 

Vcc 


FH, FN PACKAGES | 

TIT 

11 

2A1 

2 

1A1 

12 

1Y4 

3 

2Y4 

13 

2A2 

4 

1 A2 

14 

1Y3 

5 

2Y3 

16 

2A3 

6 

1 A3 

16 

1 Y2 

7 

2Y2 

17 

2A4 

8 

1A4 

18 

1Y1 

9 

2Y1 

19 

2G 

10 

GND 

20 

Vcc 


• 2G on ’AS231 


240 


logic symbolt 


pin assignments 


OCTAL BUFFERS/LINE 
DRIVERS/LINE RECEIVERS 
(inverted three-state outputs) 
typical performance 


TYPE 

DELAY 

MAX 

SOURCE 

CURRENT 

MAX 

SINK 

CURRENT 

POWER 

DISSI¬ 

PATION 

SN54ALS240 

5.5 ns 

-12 mA 

12 mA 

52 mW 

SN74ALS240 

5.5 ns 

-15 mA 

24 mA 

SN74ALS240-1 

5.5 ns 

-15 mA 

48 mA 

SN54AS240 

3.5 ns 

-12 mA 

48 mA 

235 mW 

SN74AS240 

3.5 ns 

-1 5 mA 

64 mA 

SN54LS240 

10 ns 

-12 mA 

12 mA 

120 mW 

SN74LS240 

10 ns 

- 1 5 mA 

24 mA 

SN54S240 

5 ns 

-12 mA 

48 mA 

467 mW 

SN74S240 

5 ns 

-1 5 mA 

64 mA 



2Y2 

2Y3 

2Y4 



na 

in 

EMI 

D 

K31 

Cl 

Ewil 

m 

WEsa 

Cl 

iff! 

D 

KtH 

BI 


m 


Cl 

1141 1 

B 


Cl 


B 


KU 


B 


Ktl 


B 


m 

mm 

ild 


Kid 

KHa 


SN54ALS240 (J.FH) 

SN54AS240 (J.FH) 
SN54LS240 (J.FH) 
SN54S240 (J.FH) 


SN74ALS240(N.FN) 
SN74ALS240-1 (N.FN) 
SN74AS240 (N.FN) 
SN74LS240 (J.N.FN) 
SN74S240 (J.N.FN) 


FH. FN PACKAGES 

1 15 

1 1 

2 A1 

2 

1 A1 

12 

1 Y4 

3 

2Y4 

13 

2A2 

4 

1 A2 

14 

1 Y3 

5 

2Y3 

15 

2A3 

6 

1 A3 

16 

1 Y2 

7 

2Y2 

17 

2A4 

8 

1 A4 

18 

1 Y1 

9 

2Y1 

19 

2G 

10 

GND 

20 

Vcc 


' Pin numbers shown on logic symbols are for J and N packages only, 
nc — no internal connection. 
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241 


logic symbolt 


pin assignments 


OCTAL BUFFERS/LINE 
DRIVERS/LINE RECEIVERS 


(non-inverted three-state outputs) 


typical performance 




MAX 

MAX 

POWER 

TYPE 

DELAY 

SOURCE 

SINK 

DISSI- 



CURRENT 

CURRENT 

PATION 

SN54ALS241 

7 ns 

-12 mA 

12 mA 


SN74ALS241 

7 ns 

-15 mA 

24 mA 

68 mW 

SN74ALS241 -1 

7 ns 

-1 5 mA 

48 mA 


SN54AS241 

4 ns 

-12mA 

48 mA 


SN74AS241 

4 ns 

-15 mA 

64 mA 


SN54LS241 

10 ns 

-12 mA 

12 mA 

1 27 mW 

SN74LS241 

10 ns 

-1 5 mA 

24 mA 

SN54S241 

5 ns 

-12 mA 

48 mA 

558 mW 

SN74S241 

5 ns 

-15 mA 

64 mA 


SN54ALS241 (J,FH) 

SN54AS241 (J,FH) 
SN54LS241 (J,FH) 
SN54S241 (J,FH) 


SN74ALS241 (N,FN) 
SN74ALS241 -1 (N,FN) 
SN74AS241 (N,FN) 
SN74LS241 (J,N,FN) 
SN74S241 (J,N,FN) 



J, N PACKAGES 

1 1G 

1 1 

2A1 

2 

1A1 

12 

1Y4 

3 

2Y4 

13 

2A2 

4 

1A2 

14 

1Y3 

5 

2Y3 

15 

2A3 

6 

1 A3 

16 

1Y2 

7 

2Y2 

17 

2A4 

8 

1A4 

1 8 

1Y1 

9 

2Y1 

19 

2G 

10 

GND 

20 

Vcc 


FH. FN PACKAGES 

i m 

1 1 

2A1 

2 

1A1 

12 

1Y4 

3 

2Y4 

13 

2A2 

4 

1A2 

14 

1 Y3 

5 

2Y3 

15 

2A3 

6 

1 A3 

16 

1Y2 

7 

2Y2 

17 

2A4 

8 

1A4 

18 

1Y1 

9 

2Y1 

19 

2G 

10 

GND 

20 

Vcc 


242 


logic symbolt 


QUADRUPLE BUS 
TRANSCEIVERS 
(inverted three-state outputs) 
typical performance 


TYPE 

DELAY 

MAX 

SOURCE 

CURRENT 

MAX 

SINK 

CURRENT 

POWER 

DISSI¬ 

PATION 

SN54ALS242 

6 ns 

-12 mA 

1 2 mA 

68 mW 

SN74ALS242 

6 ns 

-15 mA 

24 mA 

SN74ALS242-1 

6 ns 

-15 mA 

48 mA 

SN54AS242 

3.5 ns 

-12 mA 

48 mA 


SN74AS242 

3.5 ns 

-15 mA 

64 mA 

SN54LS242 

11 ns 

-12 mA 

12 mA 

133 mW 

SN74LS242 

11 ns 

-1 5 mA 

24 mA 


GBA • 
GAB - 


T1 

'■nn 








SN54ALS242 (J,FH) 

SN54AS242 (J,FH) 
SN54LS242 (J,FH) 


SN74ALS242 (N,FN) 
SN74ALS242-1 (N,FN) 
SN74AS242 (N,FN) 
SN74LS242 (J,N,FN) 


pin assignments 


J, N PACKAGES 

i Sab 

8 

B4 

2 

nc 

9 

B3 

3 

A1 

10 

B2 

4 

A2 

11 

B1 

5 

A3 

12 

nc 

6 

A4 

13 

GBA 

7 

GND 

14 

Vcc 


FH, FN PACKAGES 

1 nc 

11 nc 


Sab1 

12 

B4 

3 nc 

13 

B3 

4 

A1 

14 

B2 

5 nc 

15 nc 

6 

A2 

16 

B1 

7 

nc 

17 

nc 

8 

A3 

18 nc 

9 

A4 

19 

GBA 

10 

GND 

20 

Vcc 


t Pin numbers shown on logic symbols are for J and N packages only, 
nc — no internal connection. 
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243 


logic symbolt 


QUADRUPLE BUS 
TRANSCEIVERS 

(non-inverted three-state outputs) 
typical performance 


TYPE 

DELAY 

MAX 

SOURCE 

CURRENT 

MAX 

SINK 

CURRENT 

POWER 

DISSI¬ 

PATION 

SN54ALS243 

8 ns 

-12 mA 

12 mA 

93 mW 

SN74ALS243 

8 ns 

-15 mA 

24 mA 

SN74ALS243-1 

8 ns 

-15mA 

48 mA 

SN54AS243 

4.5 ns 

-12 mA 

48 mA 


SN74AS243 

4.5 ns 

-15mA 

64 mA 

SN54LS243 

12 ns 

-12mA 

12 mA 

138 mW 

SN74LS243 

12 ns 

-1 5 mA 

24 mA 


SN54ALS243 (J,FH) SN74ALS243 (N,FN) 

SN74ALS243-1 (N,FN) 
SN54AS243 (J,FH) SN74AS243 (N.FN) 

SN54LS243 (J,FH) SN74LS243 (J,N,FN) 



pin assignments 


J. N PACKAGES 

1 GAB 

8 B4 

2 nc 

9 B3 

3 A1 

10 B2 

4 A2 

11 B1 

5 A3 

12 nc 

6 A4 

13 GBA 

7 GND 

14 Vqc 


FH. FN PACKAGES 

1 nc 

11 nc 

2 GAB 

12 B4 

3 nc 

13 B3 

4 A1 

14 B2 

5 nc 

15 nc 

6 A2 

16 B1 

7 nc 

17 nc 

8 A3 

18 nc 

9 A4 

19 GBA 

10 GND 

20 V CC 


244 


OCTAL BUFFERS/LINE 
DRIVERS/LINE RECEIVERS 


(non-inverted three-state outputs) 
typical performance 


TYPE 

DELAY 

MAX 

SOURCE 

CURRENT 

MAX 

SINK 

CURRENT 

POWER 

DISSI¬ 

PATION 

SN54ALS244 

7 ns 

- 1 2 mA 

12 mA 

68 mW 

SN74ALS244 

7 ns 

-1 5 mA 

24 mA 

SN74ALS244-1 

7 ns 

-1 5 mA 

48 mA 

SN54AS244 

4.5 ns 

- 12 mA 

48 mA 

235 mW 

SN74AS244 

4.5 ns 

- 1 5 mA 

64 mA 

SN54LS244 

12 ns 

-12 mA 

1 2 mA 

127 mW 

SN74LS244 

12 ns 

-15 mA 

24 mA 

SN54S244 

6 ns 

-12 mA 

48 mA 

558 mW 

SN74S244 

6 ns 

-15 mA 

64 mA 


SN54ALS244 (J.FH) 

SN54AS244 (J,FH) 
SN54LS244 (J.FH) 
SN54S244 (J.FH) 


SN74ALS244 (N.FN) 
SNALS244-1 (N.FN) 
SN74AS244 (N.FN) 
SN74LS244 (J.N.FN) 
SN74S244 (J.N.FN) 


logic symbolt 



pin assignments 


i^KwnTra'f 


m 

EM 

B 

TV 

ra 


iB 

EZ1 

13 


Id 

TV 

B9 

BZS 

m 

EZI 

na 

tm 

D 

TV 

K3 

BQ 

m 


KB 

Km 

D 


IB 

Ba 

D 


13 


m 

H^iil 

EM 



FH, FN PACKAGES 

1 1G 

11 

2A1 

2 

1A1 

12 

1Y4 

3 

2Y4 

13 

2A2 

4 

1A2 

14 

1Y3 

5 

2Y3 

15 

2A3 

6 

1 A3 

16 

1Y2 

7 

2Y2 

17 

2A4 

8 

1A4 

18 

1 Y1 

9 

2Y1 

19 

2G 

10 

GND 

20 

V CC 


t Pin numbers shown on logic symbols are for J and N packages only, 
nc — no internal connection. 
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245 

OCTAL BUS TRANSCEIVERS 
(non-inverted three-state outputs) 
typical performance 


logic symbolt 


pin assignments 




MAX 

SOURCE 

CURRENT 


POWER 

DISSI¬ 

PATION 

SN54ALS245 

6 ns 

-12mA 

12 mA 


SN74ALS245 

6 ns 

-15mA 

24 mA 

SN74ALS245-1 

6 ns 

(U2BE23I 

48 mA 

SN54LS245 

IHLlilH 

| -12mA 

12 mA 

290 mW 

SN74LS245 

| 8 ns 

WBEESM 

24 mA 



J. N PACKAGES 

1 DIR 

1 1 

B8 

2 

A1 

12 

B7 

3 

A2 

13 

B6 

4 

A3 

14 

85 

5 

A4 

15 

B4 

6 

A5 

16 

B3 

7 

A6 

17 

B2 

8 

A7 

18 

B1 

9 

A8 

19 

s 

10 

GND 

20 

V CC 


SN54ALS245 (J,FH) 
SN54LS245 (J,FH) 


SN74ALS245 (N,FN) 
SN74ALS245-1 (N,FN) 
SN74LS245 (J,N,FN) 


FH. FN PACKAGES 

1 DIR 

1 1 

B8 

2 

A1 

12 

B7 

3 

A2 

13 

B6 

4 

A3 

14 

B5 

5 

A4 

1 5 

B4 

6 

A5 

16 

B3 

7 

A6 

1 7 

B2 

8 

A7 

18 

B1 

9 

A8 

19 

G 

10 

GND 

20 

V CC 


246 

247 

BCD-TO-SEVEN-SEGMENT 
DECODERS/DRIVERS 
WITH RIPPLE BLANKING 
(246-active-low, open-collector, 
30-volt outputs) 
(247-active-low, open-collector, 
15-volt outputs) 


typical performance 


logic symbol* 


_(4) 

BI/RBO-O- 


pin assignments 


a 


BIN/7-SEG D> 
(T2l 


£>JV20 


OG21 


a 20,21 Q 
b 20,21 Q 
c 20,210 
d 20,210 
e 20,210 
f 20,210 
9 20,210 



(13) 


(12) 


(11) 


(10) 

k_ 


(15) 


114) 


J, N PACKAGES | 

| FH, FN PACKAGES 

1 B 

9 e 

1 nc 

11 nc 

2 C 

10 d 

2 B 

12 e 

3 LT 

11 c 

3 C 

IQBI 

gTlfl.l-l«l 

12 b 

IBM 

14 c 


13 a 


15 b 

6 D 

14 g 

6 nc 

16 nc 

7 A 

15 f 

7 RBI 

17 a 


«r»ygai 

8 D 

18 g 



9 A 

19 f 


uumm 



TYPE 

OUTPUT 

SINK 

CURRENT 

OFF-STATE 

OUTPUT 

VOLTAGE 

TOTAL 

POWER 

'246 

40 m A 

30 V 


'247 

40 mA 

15 V 

320 mW 

SN54LS247 

12 mA 

15 V 

35 mW 

SN74LS247 


15 V 



SN54246 (J,FH) 
SN54247 (J,FH) 
SN54LS247 (J,FH) 


SN74246 (J,N) 
SN74247 (J,N) 
SN74LS247 (J,N,FN) 


+ FONT TABLE T2 - RESULTANT DISPLAYS USING '246 AND '247 

1 Pin numbers shown on logic symbols ^ 


are for J and N packages only. 

nc — no internal connection. 

i i 

i ! 

ru 

LLI 

U 

ll 

CZ 

□ 

3 

e 

□! 

_J 

1_ 

y 

pi 

IJ 1 

i 

i_ 



0 1 

2 

3 

4 

5 

6 

7 

s 

9 

10 

11 

12 

13 

14 

15 
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248 

BCD-TO-SEVEN SEGMENT 
DECODERS/DRIVERS 
(internal pull-up outputs) 


logic symbol^ 


pin assignments 


BI/RBO 


T3 


RBI -SSL. 
r= (3) 


(7) 


typical performance 


TYPE 

OUTPUT 

SINK 

CURRENT 

OFF-STATE 

OUTPUT 

VOLTAGE 

TOTAL 

POWER 

'248 

6.4 mA 

5.5 V 


SN54LS248 

2 mA 

5.5 V 

125 mW 

SN74LS248 

6 mA 

5.5 V 

125 mW 


V20 

1 

2 

4 

5 


a 20,21 $ 
b 20,21 $ 
c 20,21 $ 
d 20,21 $ 
e 20,21$ 
f 20,21$ 
g 20,21$ 


( 12 ) 


( 11 ) 


J. N PACKAGES 

| FH, FN PACKAGES 

1 B 

9 e 

1 nc 

1 1 nc 

2 C 

10 d 

2 B 

12 e 

3 LT 

11 C 

3 C 

13 d 

4 BI/RBO 

12 b 

4 LT 

14 c 

5 RBI 

13 a 

5 BI/RBO 

15 b 

6 D 

14 g 

6 nc 

16 nc 

7 A 

15 f 

7 RBI 

17 a 

8 GND 

16 V C C 

8 D 

18 g 



9 A 

19 f 


10 GND 

20 V cc 


(15) 


(14) 


SN54248 (J,FH) 
SN54LS248 (J,FH) 


SN74248 (J,N) 
SN74LS248 (J.N.FN) 


249 


logic symbol'*' 


pin assignments 


BCD-TO-SEVEN SEGMENT 
DECODERS/DRIVERS 
(open-collector outputs) 


_(4) 

BI/RBO 




(3) 








(2) 


(6) 



typical performance 


BIN/7-SEG 

[T2] 


OG21 


a 20,21 $ 
b 20,21$ 
c 20,21$ 
d 20,21$ 
e 20,21$ 
f 20,21$ 
9 20,21$ 


( 12 ) 


J. N PACKAGES 


FH. FN PACKAGES | 

1 B 

9 e 


1 nc 

11 nc 

2 C 

10 d 


2 B 

12 e 

3 LT 

11 c 


3 C 

13 d 

4 BI/RBO 

12 b 


4 LT 

14 c 

5 RBI 

13 a 


5 BI/RBO 

15 b 

6 D 

14 g 


6 nc 

16 nc 

7 A 

15 f 

r 

7 RBI 

17 a 

8 GND 

< 

o 

o 


8 D 

18 g 




9 A 

19 f 




10 GND 

20 Vcc 


TYPE 

OUTPUT 

SINK 

CURRENT 

OFF-STATE 

OUTPUT 

VOLTAGE 

TOTAL 

POWER 

'249 

10 mA 

5.5 V 

265 mW 

SN54LS249 

4 mA 

5.5 V 

40 mW 

SN74LS249 

8 mA 

5.5 V 

40 mW 


SN54249 (J.FH) 
SN54LS249 (J.FH) 


SN74249 (J,N) 
SN74LS249 (J.N.FN) 


t Pin numbers shown on logic symbols 


FONT TABLE T2 - RESULTANT DISPLAYS USING '248AND '249 


are for J and N packages only, 
nc — no internal connection. 

m 

u 

1 

1 

m 

PI 

_J ll 

a 

a 

£| 

3 

0 

lol 

I — 1 

c 

P 

3 

Ul 

1 

1_ 

□ 


0 1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 
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251 

DATA SELECTORS/ MULTIPLEXERS 
(true and inverted three- 
state outputs) 
typical performance 


logic symbol^ 


TYPE 

DELAY TIMES 

TOTAL 

POWER 

DATA TO 

INV 

OUTPUT 

DATA TO 

NON-INV 

OUTPUT 

FROM 

ENABLE 

'251 

17 ns 

21 ns 

21 ns 

250 mW 

'ALS251 

6 ns 

5 ns 

4.5 ns 

37.5 mW 

'AS251 

2.7 ns 

3.5 ns 

5.5 ns 

140 mW 

'LS251 

17 ns 

21 ns 

21 ns 

35 mW 

'S251 

4.5 ns 

8 ns 

14 ns 

275 mW 



SN54251 <J,FH> 
SN54ALS251 (J,FH) 
SN54AS251 (J,FH) 
SN54LS251 (J,FH) 
SN54S251 (J,FH) 


SN74251 (J,N) 
SN74ALS251 (N,FN) 
SN74AS251 (N,FN) 
SN74LS251 <J,N,FN) 
SN74S251 (J,N,FN) 


pin assignments 


J. N PACKAGES 

1 D3 

9 

C 

2 

D2 

10 

B 

3 

Dl 

11 

A 

4 

DO 

12 

D7 

5 

Y 

13 

D6 

6 

W 

14 

D5 

7 

<T 

15 

D4 

8 

GND 

16 

V CC 


FH, FN PACKAGES 

1 nc 

11 nc 

2 

D3 

12 

C 

3 

D2 

13 

B 

4 

01 

14 

A 

5 

DO 

15 

D7 


16 

nc 

7 

Y 

17 

D6 

8 

W 

18 

D5 

9 

"S 

19 

04 

10 

GND 

20 

Vcc 


253 

DUAL DATA SELECTORS/ 
MULTIPLEXERS 
(three-state outputs) 


typical performance 


TYPE 

DELAY TIMES 

TOTAL 

POWER 

DATA TO 

NON-INV 

OUTPUT 

FROM 

ENABLE 

DSS1 

5 ns 

EEd 

32 mW 

mm 

3.3 ns 

ESEDmI 

117 mW 


12 ns 

■1X9 



SN54ALS253 (J,FH) 
SN54AS253 (J,FH) 
SN54LS253 (J,FH) 
SN54S253 (J,FH) 


SN74ALS253 (N,FN) 
SN74AS253 (N,FN) 
SN74LS253 (J,N,FN) 
SN74S253 (J,N,FN) 


logic symbol'*' 


pin assignments 



J. N PACKAGES 

FH. FN PACKAGES 


9 

EM 1 

\mmm 

11 

nc 


B 

m 

EESi 

ID 

mm 

D 


H 

KRI 

kh 

Oil 

ID 

0 

KQ 

ESI 

□ 

■0E9 

KB9 

ESI 

ID 

na 

m 

E3M 

B 

B3I 

IEI 

iBi, 

ID 

wm 

D 

ESI 

□ 

■El 

t4 

wm 

ID 

nc 

m 

tm 

D 

mm 

KQ 

Bil 

ID 


BE 

FEE! 

D 

mssm 

na 

■333 

ID 

■EH 

18 

a 





ID 

1Y 

KQ 

wm 





ID 

EIJ 

m 

ca 


f Pin numbers shown on logic symbols are for J and N packages only, 
nc — no internal connection. 
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257 

QUAD DATA SELECTORS/ 

MULTIPLEXERS 

(non-inverted three-state outputs) 


DELAY TIMES 
DATA TO I 


TYPE 

NON-INV 

OUTPUT 

FROM 

ENABLE 

TOTAL 

POWER 

'ALS257 

4.3 ns 

7.5 ns 

33.5 mW 

•LS257 

1 1 ns 

1 8 ns 

60 mW 

'S257 

5 ns 

1 4 ns 

320 mW 


SN54ALS257 (J,FH) 
SN54LS257 (J,FH) 
SN54S257 (J,FH) 


SN74ALS257 <N,FN) 
SN74LS257 (J,N,FN) 
SN74S257 (J.N.FN) 


logic symbol, 'ALS257, 'LS257^ pin assignments 



J. N PACKAGES 

~ X/B I 9 57 


8 GND | 16 Vccl 


10 GNDl 20 V CC 


logic symbol, 'S257* 
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258 

QUAD DATA SELECTORS/ 

MULTIPLEXERS 

(inverted three-state outputs) 


typical performance 


TYPE 

DELAY TIMES 

TOTAL 

POWER 

DATA TO 

INV 

OUTPUT 

FROM 

ENABLE 

'ALS258 

3 ns 

7.5 ns 

29 mW 

'LS258 

11 ns 

19 ns 

60 mW 

'S258 

4 ns 

14 ns 

280 mW 


SN54ALS258 (J,FH) 
SN54LS258 (J,FH) 
SN54S258 (J,FH) 


SN74ALS258 (N,FN) 
SN74LS258 (J,N,FN) 
SN74S258 (J,N,FN) 


logic symbol, 'ALS258, 'LS258 1 


r ° ( 1 ) 


MUX 0 


—<7> 


logic symbol, 'S258 1 


_i£L 


do) 


EN 


G1 

s 

r 

MUX 

T 

i 

V 





.(4) 


JZL 




■ 2Y 

• 3Y 

■ 4Y 


pin assignments 


J. N PACKAGES 

FH, FN PACKAGES 

1 A/B 

9 

3Y 

, nc 

U nc 

2 

1 A 

10 

3B 

2 

A/B 

12 

3Y 

3 

IB 

11 

3A 

3 

1 A 

13 

38 

4 

1Y 

12 

4Y 

4 

IB 

14 

3A 

5 

2 A 

13 

4B 

5 

1 Y 

15 

4Y 

6 

2B 

14 

4A 

16 nc 

16 nc 

7 

2Y 

15 

G 

7 

2A 

17 

4B 

8 

GND 

16 

Vcc 

8 

2B 

18 

4A 





9 

2Y 

19 

G 





10 

GND 

20 

Vcc 


259 

8-BIT ADDRESSABLE LATCHES 


typical performance 


logic symbol 1. 


SN54259 (J,FH) 
SN54ALS259 (J,FH) 
SN54LS259 (J,FH) 


TYPE 

CLEAR 

DELAY 

TOTAL 

POWER 

'259 

LOW 

1 2 ns 

300 mW 

'ALS259 

LOW 



'LS259 

LOW 

1 7 ns 

110 mW 


SN74259 (J,N) 
SN74ALS259(N,FN) 
SN74LS259 (J,N,FN) 


(1) 

G8 

Z9 

Z10 

S r 


(2) 

(3) 

(14)r^ 

(13) 

(15)r^ 


- 

■9,0D 

14) 

- 

-10.0R 


- 

■ 9,1 D 

(5) 

- 

■io.Tr 


- 

■9,20 

(6) 

- 

■ io.Tr 


- 

■9,30 

(7) 

- 

■ 10,3R 


- 

■9,40 

(9) 

- 

■10.4R 


- 

■9,5D 

(10) 

- 

■ 10,5R 


- 

■9,6D 

(11) 

- 

■ 10.6R 


- 

■ 9,7D 

(12) 

- 

■ io.Tr 



-Q5 

-Q6 

-Q7 


pin assignments 


J. N PACKAGES 

FH, FN PACKAGES 

1 SO 

9 

EM 

IDBB 


nc 

2 

SI 

10 

Em 

IB 

SO 

m 

mm 

3 

S2 

11 

fc»T« 

IB 

SI 

KH 

19 

4 

QO 

12 

mm 

IB 

S2 

14 

Q6 

5 

Q1 

13 


IB 

Q0 

15 

Q7 

6 

Q2 

14 

a 

liMIM 

16 nc 

7 

Q3 

15 

ESii 

IB 

Q1 

17 

D 

8 

GND 

16 


IB 

Q2 

18 

G 





IB 

Q3 

KQ 





■ 

IB 


m 



1 Pin numbers shown on logic symbols are for J and N packages only, 
nc — no internal connection. 
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260 

DUAL 5-INPUT POSITIVE- 
NOR GATES 


TYPE 

POWER/ 

GATE 

DELAY 

'S260 

54 mW 

4 ns 


SN54S260 (J,FH) SN74S260 (J,N,FN) 


logic symbol'!’ 



pin assignments 


J, N PACKAGES | 


1 1A 

8 

2B 

! -E 

,11 "C 

2 

IB 

9 

2C 

2 

1 A 

12 

2B 

B 


10 

2D 

3 

IB 

13 

2C 

4 

2A 

KOI 

ESI 

4 

1C 

KEI 

ESI 

5 

1 Y 

12 

ID 

[s nc 

15 nc 

6 

2 Y 

13 

IE 

6 

2A 

16 

2E 

D 


Cl 

ESI 


17 nc 





8 

1 Y 

18 

ID 





9 

2 Y 

19 

1 E 





ina 

■ria-l 

E3 

es 


positive logic: Y = ABCD 


261 

2-BIT BY 4-BIT PARALLEL 
BINARY MULTIPLIERS 


typical performance 


TYPE 

POWER 

TIME** 

■LS261 

100 mW 

25 ns 


SN54LS261 (J,FH) SN74LS261 (J,N,FN) 


** 5-Bit Product Time 


logic symbol* 



265 

QUAD COMPLEMENTARY- 
OUTPUT ELEMENTS 


typical performance 


TYPE 

POWER 

'265 

125 mW 


SN54265 (J,FH) SN74265 (J,N) 


logic symbol* 


1A 

2A 

2B 

3A 

3B 

4A 


(11 

1 


^ (3) 

(4) 

(6) 

& 

(51 

^ (7) 

(111 

(10) 

& 

(12) 

^ (9) 

(15) 

(14) 

1 

^ (13) 




1W 

1Y 

2W 

2Y 

3W 

3Y 

4W 

4Y 


266 

QUAD 2-INPUT EXCLUSIVE- 
NOR GATES WITH OPEN- 
COLLECTOR OUTPUTS 


typical performance 


TYPE 

POWER 

DELAY 

'LS266 

40 mW 

18 ns 


SN54LS266 (J,FH) SN74LS266 (J,N,FN) 


logic symbol* 



pin assignments 


J, N PACKAGES | 

| FH, FN PACKAGES 

1 B3 

9 Q1 

1 nc 

1 1 nc 

2 B4 

10 QO 

2 B3 

12 Q1 

3 C 

1 1 MO 

3 B4 

13 Q0 

4 M2 

12 Ml 

4 C 

14 MO 

5 Q4 

13 BO 

5 M2 

15 Ml 

6 Q3 

14 B1 

6 nc 

16 nc 

7 Q2 

15 B2 

7 Q4 

17 BO 

8 GND 

16 Vcc 

8 Q3 

18 B1 



3 Q2 

19 B2 


10 GND 

20 Vcc 


pin assignments 


J. N PACKAGES 

FH PACKAGE 

1 

1A 

9 

3Y 

1 nc 

11 

nc 

2 

1W 

10 

3W 

2 

1A 

12 

3Y 

3 

IV 


3A 

3 

1 W 

13 

3W 

4 

2A 

12 

3B 

4 

1Y 

14 

3A 

5 

2B 

13 

4Y 

5 

2A 

15 

3B 

6 

2W 

14 

4W 

6 

16 nc 

7 

2Y 

lil. 

4A 

7 

2B 

1 7 

4 Y 

8 

GND 

16 

V CC 

8 

2W 

18 

4W 





9 

2Y 

19 

4A 





10 

GND 

20 

Vcc 


pin assignments 


J. N PACKAGES 

FH, FN PACKAGES 

’ 1 A 

8 

3A 

1 nc 

11 nc 

2 

IB 

9 

3B 

2 

1A 

12 

3A 

3 

1 Y 

10 

3Y 

3 

IB 

13 

3B 

4 

2Y 

1 1 

4Y 

4 

1 Y 

14 

3Y 

5 

2 A 

12 

4A 

I 5 nc 

15 nc 

6 

2B 

13 

4B 

LJL 

2Y 

16 

4Y 

7 

GND 

14 

V CC 

rr^n 

17 nc 





8 

2A 

18 

4A 





S 

2B 

19 

4B 





10 

GND 

20 

V CC 


* Pin numbers shown on logic symbols are for J and N packages only, 
nc — no internal connection. 
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270 

2048-BIT READ-ONLY 
MEMORIES 
(open-collector outputs, 
512 4-bit words) 
typical performance 


TYPE 

ADDRESS 

TIME 

ENABLE 

TIME 

POWER/ 

BIT 

'S270 

45 ns 

15 ns 

0.26 mW 


SN54S270 (J) SN74S270 (J,N) 


This product is no 
longer in production. 


logic symbol* 



pin assignments 


J. N PACKAGES 

1 A6 

9 

Q4 

2 

A5 

10 

Q3 

3 

A4 

11 

Q2 

4 

A3 

12 

Q1 

5 

AO 

13 

S 

6 

A1 

14 

A8 

7 

A2 

1 5 

A7 

8 

GND 

16 

Vcc 


For chip carrier information, 
contact the factory. 


271 

2048-BIT READ-ONLY 
MEMORIES 
(open-collector outputs, 
256 8-bit words) 
typical performance 


TYPE 

ADDRESS 

TIME 

ENABLE 

TIME 

POWER/ 

BIT 

'S271 

45 ns 

15 ns 

0.26 mW 


SN54S271 (J,FH) SN74S271 (J.N.FN) 

This product in no 
longer in production. 


logic symbol* 



pin assignments 


J, N PACKAGES 

FH. FN PACKAGES 

1 A0 


Q5 | 

1 A0 


Q5 

2 

A1 

EH 

£233 

2 

A1 

EH 

EM 

3 

A2 

KH 

mm \ 

3 

A2 

13 

Q7 

4 

A3 

,4 

Q8 

4 

A3 

14 

Q8 

5 

A4 

KH 

wm \ 

5 

A4 

EH 

Mm 

6 

Q1 

m 


6 

Q1 

m 

mm 

7 

Q2 

17 

A5 

7 

Q2 

17 

A5 

8 

Q3 

18 

A6 

8 

Q3 

KH 

wm 

9 

Q4 

El 

ESI 

9 

Q4 

111 

WSM 

m 


m 

E7SII 

IEH 

IM!1 

m 

E33 


273 


logic symbol* 


OCTAL D-TYPE FLIP-FLOPS CLR 

(common clock, single-rail outputs) CLK 


typical performance 








S 





■QFitS&l 






EMI321 





I Rising edge of clock pulse 


ID 

2D 

3D 

4D 

5D 

6D 

70 

8D 


<’> r-. 

R 

>C1 

h r 

12) 

mi 

(3) 

ID 

(4) 

15) 


(7) 

(6) 


(8) 

(91 


(13) 

112) 


(14) 

(15) 


(17) 

(16) 


(181 

(19) 





IQ 

2Q 

3Q 

4Q 

5Q 

6Q 

7Q 

8Q 


SN54273 (J,FH) 
SN54ALS273 (J,FH) 
SN54LS273 (J,FH) 


SN74273 (J,N) 
SN74ALS273 (N,FN) 
SN74LS273 (J,N,FN) 


pin assignments 


J. N PACKAGES 

FH. FN PACKAGES 


KH 


IBKEsIl 

KH 

MM 

2 

IQ 

EH 


o 

IQ 

,2 

5Q 

3 

ID 

13 

ESI 

El 

ID 

KH 

MM 

o 

o 

KH 

wsm 

wa 

E3I 

KH 

wm 

E3 


EH 

E3I 

n 

EM 

KH 

EK 

6 

3Q 

KH 

wm 

n 

wm 

16 

7Q 

7 

3D 

17 

EM 

D 

3D 

17 

7D 

D 


m 

eee 

D 

wm 

KH 

wm 

O 

KEB 

EH 

wm 

El 

EEE 

KH 

wm 

m 


El 

ESI 

EH 

Eaa 

El 

ESI 


T Pin numbers shown on logic symbols are for J and N packages only, 
nc — no internal connection. 
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274 


logic symbol^ 


pin assignments 



J. N PACKAGES 

FH. FN PACKAGES || 

1 A2 n 

11 2n + 4 

1 A2" 

11 2 n + 4 

: A2 n+ ' 

12 2 n +5 

2 A2 n + 1 

12 2 n + 3 

3 A2" + 2 

13 2 n + 6 

3 A2 n + 2 

13 2 n + 6 

4 A2 n + 3 

14 2 n + 7 

4 A2 n + 3 

14 2 n + 7 

5 B2 n 

15 G1 

5 B2 n 

15 G1 

6 2 n 

16 G2 

6 2 n 

16 G2 

7 2 n + 1 

17 B2 n+1 

7 2 n + 1 

17 B2 n+I 

8 2 n + 3 

18 B2 n + 3 

8 2 n + 2 

18 B2 n + 2 

9 2 n + 3 

19 82 n + 3 

9 2 n + 3 

19 B2 nt3 

10 GND 

o 

< 

n 

10 GND 

< 

o 


8-Bit Product Tii 


275 

7-BIT-SLICE WALLACE TREES 
typical performance 


logic symbol* 

c < 13) rJ 


pin assignments 


[WALLACE TREE] 


TYPE 

POWER 

'LS275 

125 mW 

'S275 

525 mW 


SN54LS275 (J,FH) 
SN54S275 (J,FH) 


SN74LS275 (J,N,FN) 
SN74S275 (J,N,FN) 


C2 n - 
C2 n - 




(1) 

X/BIN 


(2) 



(3) 

1 4 V 

1 2 V 

1 1 Zu - 

(12) 

(4) 

(11) 

(7) 


(14) 


(15) 



(5) 

(6) 



CO V 

-aCI V 

(10) 

- 

(9) 


- 2^+2 
- 2n+1 


J, N PACKAGES 

FH. FN PACKAGES 

1 2 n 

9 

2D + 0 

1 nc 

1, nc 

2 

2 n 

10 

C2 n + 1 

2 

2 n 

1 2 

2" + 0 

3 

2 n 

1 1 

2n + 1 

3 

2 n 

13 

C 2 n + 1 

4 

2 n 

12 

2n + 2 

4 

2 n 

14 

2D + 1 

5 

C2 n 

13 

G 

5 

2 n 

15 

2n + 2 

6 

C2 n 

14 

2 n 

6 nc 

16 nc 

7 

2 n 

15 

2 n 

7 

C2 n 


G 

IT 

GND 

16 

Vcc 

8 

C2 n 

18 2" 





9 

2 n 

19 

2 n 





10 

GND 

20 

V CC 


•C2 n+1 
. 2n+0 


276 

QUAD J-K FLIP-FLOPS 
(separate clocks, edge-triggering, 
common direct clear and preset) 

typical performance 


logic symbol* 
(11) 


pin assignments 


PRE 

CLR 


Mns 


1CLK -fc* » >aci 
IK 141 F- »- IK 


TYPE 

FREQ 

POWER/ 

F-F 

DATA TIMES 

SETUP 

HOLD 

•276 

50 MH2 

75 mW 

3 ns 1 

10 nsl 


2CLK - 

(71 


l Falling edge of clock pulse 

SN54276 (J,FH) SN74276 (J.N) 



FHPACKAGE | 


vam\ 

IMaiJ 


2 1J 

muni 


12 _ 33 1 






14 3K | 


14 3K | 


mcsB 


DX HI 

MMLJ.M 

yjaui 



■a 



” 4K j 



EKEE3 



d 


19 ^ _1 


EMEU 




1 Pin numbers shown on logic symbols are for J and N packages only, 
nc — no internal connection. 
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logic symbol* 


4-BIT CASCADABLE 
PRIORITY REGISTERS 

typical performance 


TYPE 

POWER 

DELAY 

'278 

275 mW 

35 ns 


SN54278 (J,FH) 


SN74278 (J,N) 


HPRi REG 

C5 

“i_d 

5D G4 

1 

0,1,2,3 

5D G3 

0.7,2 

s 

s 

o.i 

5D G1 

0 

GO 

T.2,3,4 


pin assignments 

J. N PACKAGES 

1 STRB| B Y3 

2 D3 9 Y2 


5 PI 12 D1 

6 Y4 75 D2~ 


| | FH PACKAGE | | 

[1 1 nc _ 

J 1 - J 

2 

STRB 

12 

Y3 

3 

D3 

13 

Y2 

4 

D4 

14 

Y1 

7X^7 

15 

nc 

6 

PO 

16 ncl 

7 

nc 

17 

nc 

8 

PI 

18 

D1 

9 

Y4 

19 

D2 

10 

GND 

20 

V CC 


279 

QUAD S-R LATCHES 
typical performance 


TYPE 

POWER 

DELAY 

‘279 

90 mW 

12 ns 

'LS279 

19 mW 

12 ns 


SN54279 (J,FH) 
SN54LS279 (J,FH) 


logic symbol* 


H 2S-^ 

-I 3RiHl 

- (rUf. 

SN74279 (J,N,FN) 3S1-—* 

SN74LS279 (J,N,FN) 3S2-^-^ 


pin assignments 



280 

9-BIT ODD/EVEN PARITY 
GENERATORS/CHECKERS 

typical performance 


logic symbol* 



SN54AS280 (J,FH) SN74AS280 (N.FN) 

SN54LS280 (J,FH) SN74LS280 (J,N,FN) 

SN54S280 (J,FH) SN74S280 (J,N,FN) 


(8) 

(9) 

(10) 

(111 

2k 

(5) 

(12) 

(13) 


-06) 

(1) 

(2) 

(4) 




pin assignments 

I J. N PACKAGES 


ZEVEN 12 
ZODP T3~ 
GND 14 


| [ FH, FN PACKAGES 11 

1 nc 

11 nc 

2 G 

12 A 

3 H 

13 B 

4 nc 

14 C 

5 nc 

15 nc 

6 i 

16 D 

7 nc 

17 nc 

8 IEVEN 

18 E 

9 I0DD 

19 F 

10 GND 

20 V CC 


* Pin numbers shown on logic symbols are for J and N packages only, 
nc — no internal connection. 
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281 

4-BIT PARALLEL BINARY 
ACCUMULATORS 
typical performance 


logic symbol* 


TYPE 

ADD 

TIME 

TOTAL 

POWER 

'S281 

20 ns 

720 mW 


SN54S281 (J,FH) 
SN74S281 (J,N,FN) 


ALU 

0\ (0 
w, 

.j 

Cl 

. .7) CP 
. .7) CG 

.. 7) CO 

SRG4 

°\en|2 

1 / 23 

EN24 (Arithmetic, ABC] 
EN25 (Logic. ABCD] 

> C26 

>24(21-W22'4-)1ABC] 

>25(21-*-/22'4-)(ABCD] 

h r 1 

r 

Z31 

31- 

• 35.20.26D 

21.26D lA| 

V 22 

-P 

[1] Z35 

•Q 

232 FBI 32 ‘ 

■ 36,20,26D 

k' 236 

■Q 

Z33 

33 ■ 

- 37.20.26D 

[C] 

24.22.26D 

V 24,21 

■P 

[4] Z37 

Q 

25,22,26D 

34 ■ 

V25.21 

• 38,20,26D 1 J 

Z34 

• P 

[8] Z38 

Q 


pin assignments 


10 C n > 4 22 CLK 
|n F 23 AO 


rz 

FH, FN 

ACKAGES 

i i ™ 

15 nc 

2 

A1 

16 

F3 

3 

A2 

1 7 

F2 

4 

RSI 

18 

FI 

5 

RS0 

19 

FO 

6 

RC 

20 

M 

7 

LI/RO 

21 

AS2 

H 8 nc 

22 II 

9 

A3 

23 

AS1 

10 

C n 

24 

ASO 

11 

c 

25 

RI/LO 

12 

+ 4 

26 

CLK 

M3 p 

27 

AO 

[Lll 

GND 

28 

Vcc 


283 

4 BIT BINARY FULL ADDERS 
typical performance 


logic symbol* 


TYPE 

CARRY 

TIME 

ADD 

TIME 

POWER/ 

BIT 

'283 

10 ns 

16 ns 

76 mW 

'LS283 

10 ns 

15 ns 

24 mW 

'S283 

7 ns 

11 ns 

124 mW 


SN54283 (J,FH) 
SN54LS283 (J,FH) 
SN54S283 (J.FH) 


SN74283 (J,N) 
SN74LS283 (J.N.FN) 
SN74S283 (J.N.FN) 



typical performance 


2 B2 10 14 

~3 A2 1 1 B4 


7 CO 15 B3 
~8 GND Te Vcc 


| FH, FN PACKAGES 11 

1 1 nc 

line! 

2 

12 

12 

C4 

3 

B2 

13 

14 

4 

A2 

14 

B4 

5 

11 

15 

A4 

1 6 nc 

lencl 

7 

A1 

1 7 

13 

8 

B1 

1 8 

A3 

9 

CO 

1 9 

B3 

10 

GND 

20 

v cc 
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284 

4-BIT BY 4-BIT PARALLEL 
BINARY MULTIPLIERS USED 
WITH '285 

• MSB's for 4 X 4 multiplier 

('285 provides LSB's) 

• Use 'S274, 'LS275, 'S275 for new 

designs/larger multipliers 

typical performance 


TYPE 

POWER 

TIME* 

'284 

460 mW 

40 ns 


SN54284 (J,FH) SN74284 (J,N) 

* 8 -Bit Product Time 


285 

4-BIT BY 4-BIT PARALLEL 
BINARY MULTIPLIERS USED 
WITH '284 

• LSB's for 4 X 4 multiplier 

('284 provides MSB's) 

• Use 'S274, 'LS275, 'S275 for new 

designs/larger multipliers 

typical performance 


TYPE 

POWER 

'285 

460 mW 


SN54285 (J,FH) SN74285 (J,N) 


logic symbol* pin assignments 


J. N PACKAGES 


FH PACKAGE 

1 2C 

9 

Y7 


1 nc 

1 , nc 

2 

2 B 

10 

Y 6 


2 

2C 

12 

Y7 

3 

2A 

11 

Y5 


3 

2B 

13 

Y 6 

4 

ID 

12 

Y4 


4 

2A 

14 

Y5 

5 

1 A 

13 

6 b 


5 

ID 

15 

Y4 

6 

IB 

14 

GA 


6 

nc 

16 

nc 

7 

1C 

15 

2D 


7 

1 A 

17 

5b 

8 

GND 

16 

V CC 


8 

IB 

18 

Sa 






9 

1C 

19 

2D 






10 

GND 

20 

V CC 



logic symbol* 



pin assignments 


J, N PACKAGES | 

FHPACKAGE 

1 2C 

9 Y3 | 

1 nc 

1, nc 

2 2B 


2 2C 


3 2A 

1 1 Y1 

3 2B 


4 ID 

12 Y0 

4 2A 

14 VI 

5 1A 

iwai 

5 ID 


6 IB 


6 nc 

16 nc 

7 1C 

KEBEEH 

7 1A 

IQEsfli 

ocas 

Kumsi 

8 IB 




9 1C 

19 2D 


IKEKH1 

H.MIJJJ 


287 


(This number has been changed to TBP14S10. Product Guide information for this TTL circuit can be 
found at the end of this section.) 


288 


(This number has been changed to TBP18S030. Product Guide information for this TTL circuit can be 
found at the end of this section.) 


* Pin numbers shown on logic symbols are for J and N packages only, 
nc — no internal connection. 
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289 


logic symbol^ 


pin assignments 


64-BIT RANDOM-ACCESS 
MEMORIES 
(16 4-bit words, open- 
collector outputs) 
typical performance 


TYPE 

ADDRESS 

ENABLE 

POWER/ 

TIME 

TIME 

BIT 

'LS289A 

50 ns 

35 ns 

2.7 mW 

'S289A 

25 ns 

12 ns 

5.9 mW 


r/w- 


SN54LS289A (J.FH) 
SN54S289A (J,FH) 


SN74S289A (J,N,FN) 


, (1 > 

(151 

RAM 16 X 4 

°1 0 


. (14) 

? A i? 


| (131 

J 


' (2I I> 



; (3i 

H 

(4) 

1 EN (READ) 

1 C2 [WRITE] 

H p 

K. (5) 

A, 2D A£ 

. (6) 

*JZL 


, (10) 


(9) 

(12) 


^ (11) 




J. N PACKAGES | 

FH, FN PACKAGES 

1 AO 

9 03 

1 nc 

1 1 nc 

2 S 

10 D3 

2 AO 

12 53 

3 R/W 

11 Q4 

3 S 

13 D3 

4 D1 

12 D4 

4 R/W 

14 Q4 

5 Q1 

13 A3 

5 D1 

15 D4 

6 D2 

14 A2 

6 nc 

16 nc 

7 Q2 

15 A1 

7 5l 

17 A3 

8 GND 

16 V CC 

8 D2 

18 A2 



9 Q2 

19 A1 


10 GND 

20 v cc 


290 

DECADE COUNTERS 
(divide-by-two and divide- 
by-five) 

typical performance 


TYPE 

COUNT 

FREQ 

CLEAR 

TOTAL 

POWER 

'290 

32 MHz 

HIGH 

160 mW 

•LS290 

32 MHz 

HIGH 

40 mW 



pin assignments 


SN54290 (J,FH) 
SN54LS290 (J,FH) 


SN74290 (J,N) 
SN74LS290 (J.N.FN) 


( 11 ) , 


> + 

DIV2 

•3CT=1 



DIV5 , 

ft) 

> + 

T 

■ 3CT=4 

U 



J, N PACKAGES | 

FH. FN PACKAGES | 

1 R9{1) 

8 Q 0 

1 nc 

11 nc 

2 nc 

9 Q A 

2 R9(1) 

12 q d 

3 R9(2) 

10 CKA 

3 nc 

13 Q A 

D 

O 

1 1 CKB 

4 R9(2) 

14 CKA 

5 Qb 

12 ROM) 

5 nc 

15 nc 

6 nc 

13 R0(2) 

6 Q C 

16 CKB 

7 GND 

14 Vcc 

7 nc 

17 nc 



8 Q B 

18 R0(1) 


9 nc 

19 R0( 2 


10 GND 

0 

< 

O 

O 


292 


PROGRAMMABLE FREQUENCY 
DIVIDERS/DIGITAL TIMERS 
(digitally programmable from 
2 2 to 2 31 l 

typical performance 


logic symbol* 
t-7- (11) 


pin assignments 


CLK1 

CLK2 


(4) 


(5) 


TYPE 

POWER 

f max 

'LS292 

200 mW 

50 MHz 


SN54LS292 (J,FH) 


SN74LS292 (J.N.FN) 


( 10 ) 


( 1 ) 


(14) 


( 2 ) 


R 

[i] 

>1 



-[n = 01 

> Hi) [TP11 
(TP2) 

-[n = 1] 

[TP3] 



C__ *il 

kl 

L 2 "J 


(3) 


- TP1 
-TP2 
-TP3 


J. N PACKAGES | 

| FH, FN PACKAGES | | 

1 B 

9 nc 

1 nc 

1 1 nc 

2 E 

10 A 

2 B 

12 nc 

3 TP1 

11 CTr 

3 E 

13 A 

4 CLK1 

12 nc 

4 TP1 

14 CLR 

5 CLK2 

13 TP3 

5 CLK1 

15 nc 

6 TP2 

14 D 

6 nc 

16 nc 

7 Q 

15 C 

7 CLK2 

17 TP3 

8 GND 

16 V CC 

8 TP2 

18 D 



9 Q 

19 C 


10 GND 

20 Vcc 


(7) 


1 Pin numbers shown on logic symbols are for J and N packages only, 
nc — no internal connection. 
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4-BIT BINARY COUNTERS 
(divide-by-two and divide- 
by-eight) 

typical performance 


logic symbol* 
( 12 ) 


R0( 1) - 
R0(2) 


(13) 


CTR 

CT=0 


TYPE 

COUNT 

FREQ 

CLEAR 

TOTAL 

POWER 

'293 

32 MHz 

HIGH 

160 mW 

'LS293 

32 MHz 

HIGH 

39 mW 


SN54293 (J,FH) 
SN54LS293 (J,FH) 


SN74293 (J,N) 
SN74LS293 (J,N,FN) 


HOW 

DIV2 

>+ 

(9) 




DIV8 

r o 

(5) 

(11) ^ 

>+ ctJ 

1 

(4) 


> + Q 1 

L 

(3) 



12 



-Q A 

-Qr 

■Qc 

■ °D 


294 

PROGRAMMABLE FREQUENCY 
DIVIDERS/DIGITAL TIMERS 
(digitally programmable from 
2 2 to 2 15 ) 
typical performance 


logic symbol* 


TYPE 

POWER 

*max 

'LS294 

150 mW 

50 MHz 


SN54LS294 <J,FH) SN74LS294 (J.N.FN) 



pin assignments 


J. N PACKAGES 


FN PACKAGES 

1 nc 

8 

Qd 

1 nc 

n nc 

2 nc 

9 

Qa 

2 nc 

1 2 

Qd 

3 nc 

10 

CKA 

3 nc 

13 

Qa 

4 Qc 

1 1 

CKB 

4 nc 

14 

CKA 

5 q b 

1 2 

Rom 

5 nc 

15 nc 

6 nc 

13 

R0(2) 


Q C 

16 

CKB 

7 GND 

14 

Vcc 


17 nc 




8 

Qb 

1 8 

ROM) 




|9nc 

19 

R0I2I 




ho 

GND 

20 

v cc 


pin assignments 


J, N PACKAGES 

| FH, FN PACKAGES 

1 B 

9 nc 

1 nc 

1 1 nc 

2 A 

10 nc 

2 B 

12 nc 

3 TP 

1 1 CLR 

3 A 

13 nc 

4 CLK1 

12 nc 

4 TP 

14 CLR 

5 CLK2 

13 nc 

5 CLK1 

15 nc 

6 nc 

14 D 

6 nc 

16 nc 

7 Q 

1 5 C 

7 CLK2 

17 nc 

8 GND 

16 Vcc 

8 nc 

18 D 



9 Q 

19 C 


10 GND 

20 Vcc 


295 

4 BIT BIDIRECTIONAL 
UNIVERSAL SHIFT 
REGISTERS 


typical performance 


TYPE 

SHIFT 

FREQ 

SERIAL 

DATA 

INPUT 

TOTAL 

POWER 

'LS295B 

30 MHz 

D 

70 mW 


logic symbol* 




SRG4 


EN 


Ml [LOAD] 
M2 [SHIFT] 
C3/2—► 


2,3D 
1,3D 


t> 


1,3D t> 


0 A 

■ Qb 
Qc 
Qd 


SN54LS295B (J,FH) SN74LS295B (J.N.FN) 


pin assignments 


J. N PACKAGES 


FH. FN PACKAGES 

1 SER 

8 OC 


1 nc 

1 1 nc 

2 A 

~9 CLK 


2 SER 

12 OC 

3 B 

10 q d 


3 A 

13 CLK 

4 C 

11 Q C 


4 B 

14 Q D 

5 D 

12 Q B 


5 nc 

15 nc 

6 LD/5R 

13 Q A 


6 C 

16 Q C 

7 GND 

14 Vcc 


7 nc 

17 nc 




8 D 

18 Q B 




9 LD/SH 

19 Q A 




10 GND 

20 Vcc 


* Pin numbers shown on logic symbols are for J and N packages only, 
nc — no internal connection. 
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PRODUCT GUIDE 


DIGITAL PHASE-LOCKED- 
LOOP FILTERS 
(cascadable for higher- 
order loops) 

typical performance 


TYPE POWER 


SN54LS297 (J,FH) SN74LS297 (. 

K-COUNTEI 

CLOCK 

DOWN/UP CONTROI 
KCOUNTEf 
ENABLE 


*max 

KCLK 

l/DCLK 

50 MHz 

35 MHz 


pin assignments 


fHSHEBBBESSEli 
ra >.n 


simplified block diagramt 


MODULO CONTROLS 




KMi,'[.iMiw:i.ijj.al 




QUAD 2-INPUT MULTIPLEXERS 
WITH STORAGE 

typical performance 


TYPE 

POWER 

DELAY* 

■298 

195 mW 

20 ns 

'LS298 

65 mW 

20 ns 


clock to non-inverted output 


SN54298 (J,FH) 
SN54LS298 (J,FH) 


SN74298 (J,N) 
SN74LS298 (J.N.FNI 


logic symbol* 



pin assignments 

I J. N PACKAGES fl FH. FN PACKAGES 


1 B2 

9 

Cl 

rnr- 


2 

A2 

10 

WS 

2 

B2 

12 

Cl 

3 

A1 

1 1 

CLK 

3 

A2 

13 

WS 

4 

B1 

12 

Od 

4 

A1 

14 

CLK 

5 

C2 

13 

Qc 

5 

B1 

15 

Qd 

6 

D2 

14 

Qb 

6 nc 

16ncl 

7 

D1 

15 

Qa 

7 C2 

17 

Qc 

8 

GND 

16 

Vec 

8 

02 

18 

°B 

1 

9 

D1 

19 

Qa 


MO GND 20 V C C 


' Pin numbers shown on logic symbols are for J and N packages only, 
nc — no internal connection. 
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PRODUCT GUIDE 


299 


logic symbol* 


8-BIT BIDIRECTIONAL 
UNIVERSAL SHIFT/STORAGE 
REGISTERS 
(three-state outputs) 


typical performance 


TYPE 

SHIFT 

FREQ 

SERIAL 

DATA 

INPUT 

ASYNC 

CLEAR 

TOTAL 

POWER 

•ALS299 

30 MHz 

D 

LOW 

100 mW 

'LS299 

35 MHz 

D 

LOW 

1 75 mW 

'S299 

50 MHz 

D 

LOW 

750 mW 


SN54ALS299 (J,FH) SN74ALS299 (N,FN) 

SN54LS299 (J,FH) SN74LS299 (J,N,FN) 

SN54S299 IJ.FH) SN74S299 (J,N,FN) 


SRG8 


CLR -■ 

R 


G1 1—i 

G2 — P-i 

& 

3EN13 

___r 

so 111 

SI (19) 

clk ,12) 

SRiiii-H 

(7) 

A/Q A -j_- 

B/Oeliau 
, (6)^*“ 

:)> 
> C4/ 

D_ 

1.4D 

3,4D 

V 5,13 

D> 

25- 

3,4D 

V 6,13 

A N 

C/Qc — <J—{>— 

D / Q D~j£>— 

e/q e Ui->- 
(15) 

G/Qq ■■ 

(IB! - 
SL - 











3,4D 

V 12,13 

2.4 D 

o 

Z12- 


pin assignments 


J. N PACKAGES 

1 SO 

11 

SR 

2 

Si 

12 

CLK 

3 

S2 

13 

b/q b 

4 

G/Qq 

14 

d/q d 

5 

e/q e 

15 

f/q f 

6 

C/Q C 

16 

H'Qh 

7 

a/q a 

17 

0 H ' 

8 

°A' 

18 

SL 

9 

CLH 

19 

SI 

10 

GND 

20 

v cc 


1 FH, FN PACKAGES | 

| 1 SO | 

1 1 

SR 

2 

G1 

1 2 

CLK 

3 

G2 

1 3 

b/q b 

4 

g/q g 

1 4 

D/Qd 

5 

E/Q e 

1 5 

f/q f 

6 

C/Q C 

11 e h/q h | 

| 7 A/Q A 

1 7 

q h - 

8 

Q A ’ 

18 

SL 

9 

CLR 

19 

SI 

10 

GND 

20 

V CC 


301 

256-BIT RANDOM-ACCESS 
MEMORIES 
(256 1-bit words, open- 
collector output) 

typical performance 


TYPE 

ADDRESS 

TIME 

ENABLE 

TIME 

POWER/ 

BIT 

•S301 

42 ns 

13 ns 

1.9 mW 


SN74S301 (J.N) 


logic symbol* 



_ 0 _ 
' 255 


1 EN [READ] 

1 C2 [WRITE] 

^ _ c 


A,2D 


AS 


pin assignments 


J, N PACKAGES 

1 AO 

9 

A4 

2 

A1 

10 

A5 

3 

SI 

1 1 

A6 

4 

S2 

12 

R/W 

5 

S3 

13 

D 

6 

Q 

14 

AT 

7 

A3 

1 5 

A2 

8 

GND 

16 

Vcc 


Q 


1 Pin numbers shown on logic symbols are for J and N packages only, 
nc — no internal connection. 
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PRODUCT GUIDE 



317 

256-BIT RANDOM-ACCESS 
MEMORIES WITH OPEN-COLLECTOR 
OUTPUTS 

(64 words of 4 bits each) 
typical performance 


TYPE 

ADDRESS 

TIME 

ENABLE 

TIME 

POWER/ 

BIT 

'ALS317 

30 ns 

20 ns 

0.9 mW 


SN54ALS31 7 <J,FH) SN74ALS317 (N.FN) 


logic symbol^ 


-•-1 EN IREAD] 

'- t ^JlC2 (WRITE) 


pin assignments 






DO 





EEB 








EM 

E 







cm 

D 







Em 

E 

wsa 






EtfU 





E 


IQ 

tim 

E 


EQ 

cm 




cm 

E 



l»W 

E 



cm 

E 




EQ 


El 

ESI 

m 


El 

tgstsi 


318 


logic symbol * 


256-BIT RANDOM ACCESS 
MEMORIES WITH OPEN-COLLECTOR 
OUTPUTS 

(32 words of 8 bits each) 
typical performance 


TYPE 

ADDRESS 

TIME 

ENABLE 

TIME 

POWER/ 

BIT 

'ALS318 

30 ns 

20 ns 

0.9 mW 


SN54ALS31 8 (J,FH) SN74ALS318 (N.FN) 


(1) 

RAM 32X8 

> 

& 

G1 

1 EN [WRITE] 

1 C2 IREAD) 

n r 1 

(21 

(3) 

(4) 

(51 

(8) ^ 

(91 r-^ 

171 • 


A ' 2D A.Z3-- 

23 

lZ 





USWh 









pin assignments 


J. N PACKAGES | 

FH, FN PACKAGES 

1 A0 

11 nc | 

| 1 AO 

,1 nc 

2 A1 

9KsEE- : . 

IDEXH 



IQgfjgU 

1 DO 


4 A3 


| 4 A3 

QEE3 

5 A4 

CTl 


jUPlgEHi 

6 nc 

IM’I'tl 


ii»m 

IUJ 

mm 


jtUEdis 

8 SI 

oisaa 

| 8 Si 



o^~eh 








T Pin numbers shown on logic symbols are for J and N packages only, 
nc — no internal connection. 
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PRODUCT GUIDE 


319 

64-BIT RANDOM ACCESS 
MEMORIES 

(16-four bit words, open- 
collector outputs) 


typical performance 


TYPE 

ADDRESS 

TIME 

ENABLE 

TIME 

POWER/ 

BIT 

'LS319A 

50 ns 

35 ns 

2.7 mW 


SN54LS319A (J,FH) SN74LS319A (J,N,FN) 


logic symbol^ 


(13) 


(3) 

-a; 


U 


1 EN [READ) 
C2 (WRITE) 


A, 2D 


A Q) 


Q1 

Q2 

Q3 


pin assignments 


J. N PACKAGES 

FH. FN PACKAGES 

1 AO 

9 Q3 

1 nc 

11 nc 

2 5 

10 03 

2 AO 

12 Q3 

3 R/W 

11 Q4 

3 5 

13 03 

4 D1 

12 D4 

4 R/W 

14 Q4 

5 Q1 

13 A3 

5 D1 

15 D4 

6 02 

14 A2 

6 nc 

16 nc 

7 Q2 

15 A 1 

7 Q1 

17 A3 

8 GND 

16 V CC 

8 D2 

18 A2 



9 Q2 

19 A1 


10 GND 

20 Vcc 


320 


CRYSTAL-CONTROLLED 

OSCILLATORS 

typical performance 


TYPE 

*max 

POWER 

'LS320 

30 MHz 

210 mW 


SN54LS320 (J) SN74LS320 (J,N) 


logic symbol* 


TANK1 

TANK2 

XTAL1 

XTAL2 

FFD 



pin assignments 


J. N PACKAGES 

1 TANK1 

9 

P 

2 

TANK2 

10 

F 

3 

GND1 

11 

Vcc 

4 

FFQ 

12 F 

5 

FFD 

13 

nc 

6 

nc 

14 

XTAL1 

7 

F 

15 

XTAL2 

8 

GND2 

16 

v cc 


For chip carrier information, 
contact the factory. 


321 

CRYSTAL CONTROLLED 

OSCILLATORS 

(with F/2 and F/4 count down 

outputs) 


typical performance 


TYPE 

FREQ 

POWER 

'LS321 

30 MHz 

235 mW 


SN54LS321 (J) SN74LS321 (J,N) 


logic symbol')' 



pin assignments 


J, N PACKAGES 

1 TANK1 

9 F’ 

2 TANK2 

10 F' 

3 GND1 

11 v c c 

4 FFQ 

12 F 

5 FFD 

13 F/2 

6 F/4 

14 XTAL1 

7 F 

15 XTAL2 

8 GND2 

16 Vcc 


For chip carrier information, 
p /4 contact the factory. 


FFQ 


* Pin numbers shown on logic symbols are for J and N packages only, 
nc — no internal connection. 
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PRODUCT GUIDE 


347 

BCD-TO-SEVEN-SEGMENT 
DECODERS/DRIVERS 
(open-collector outputs, low-voltage 
version of 'LS47) 
typical performance 


logic symbol* 


-(41 

BI/RBO 


pin assignments 


TYPE 

OUTPUT 

SINK 

CURRENT 

OFF-STATE 

OUTPUT 

VOLTAGE 

POWER 

SN54LS347 

12mA 

7 V 

35 mW 

SN74LS347 

24 mA 

7 V 

35 mW 


SN54LS347 (J,FH> SN74LS347 (J,N, FN) 


BIN/7-SEG O 
(T1) 


a 20,21 $ 
b 20,21 £ 
c 20,21$ 
d 20,21$ 
e 20,21$ 
f 20,21$ 
3 20,21$ 


J. N PACKAGES | 

1 1 B 

9 

e 

2 

C 

M0_ 

d 

3_ 

LT 


C 

4 

BI/R80 

12 

b 

5 

RBI 

13 a 

6 

D 

14 

_1 

7 

A 

_1 

8 

GND 


v cc I 


FH, FN PACKAGES 

: 1 nc 


nc 

2 

B 

12 a 

3 

C 

13 

d 

4 

rr 

14 

c 

5 

BI/RBO 

15 

b 

1 6 nc 

16 nc 

7 

RBI 

17 a 

8 

D 

18 

9 

9 

A 

19 f 

10 

GND 

20 

V CC 


logic symbol'*' 


pin assignments 


8-LINE TO 3-LINE 
PRIORITY ENCODERS 
(with three-state outputs) 

typical performance 


TYPE 

DELAY 

POWER 

'LS348 

16 ns 

63 mW 
— 


SN54LS348 (J,FH) 


SN74LS348 (J,N,FN) 



HPRI/BIIM 1 

t> _ 

0/Z10 

10- 


1/Z11 

11- 

- 

2/Z12 

12- 

- 

3/Z13 

13- 

18 

4/Z14 

14- 


5/Z15 

15- 


6/Z16 

16- 

- 

7/Z17 

17- 

- 



la V 

G19 


4a V 


2 

J, N PACKAGES | 

1 

4 

9 

A0 

2 5 __ 

10 

0 

3 

6 


4 7 

1 2 

2 

5 

El 

13 

3 

6 

A2 

14 

GS 

7 

A1 

1 5 

EO 

8 

GND 

16 

Vcc 


FH, FN PACKAGES 

1 nc 

11 nc 

2 

4 

12 

AO 

3 

5 

13 

0 

4 

6 

14 1 

5 

7 

15 

2 

6 nc 

16 nc 

7 

El 

1 7 

3 

8 

A2 

18 

GS 

9 

A1 

19 

E0 

10 

GND 

20 

v cc 


* Pin numbers shown on logic symbols 
are for J and N packages only, 
nc — no internal connection. 


FONT TABLE T1 - NUMERICAL DESIGNATIONS AND RESULTANT DISPLAYS USING 'LS347 

ini !PP|u|q|L n nPPUI->l u Pl!-l 

l_i| ilCI-il i|_3|u| i|D| l|C|Z3| j—J l— j 

0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 
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PRODUCT GUIDE 


351 

DUAL 8-LINE TO 1-LINE DATA 
SELECTORS/MULTIPLEXERS 
(three-state outputs; four 
common data inputs) 
typical performance 


TYPE 

DELAY TIMES 

TOTAL 

POWER 

DATA 

TO INV 

OUTPUT 

FROM 

ENABLE 

'351 

10 ns 

17 ns 

220 mW 


SN74351 (J.N) 



pin assignments 



nm 

KH 

EH 



KB 

EH 



KB 

EH 



IB 

E3i 



KB 

vm 

B 

KE3 

KB 

PRTFl! 

B 

■eh 

KB 


B 

■T71 

KB 


B 

MHFS 

KB 

F-Td 

B 


d 

ESI 


352 


logic symbol^ 


pin assignments 


DUAL 4-LINE TO 1-LINE DATA 
SELECTORS/MULTIPLEXERS 
(inverting version of 'LS153) 


typical performance 


TYPE 

DELAY TIMES 

TOTAL 

POWER 

DATA 

TO INV 
OUTPUT 

FROM 

ENABLE 

IfeMckfcH 

6 ns 


mtrnnm’i'k 


ESSES 

BJiH 

hWMriW'a 

imam 

M3EM 

nsass 

■edsszi 


SN54ALS352 (J,FH) 
SN54AS352 (J,FH) 
SN54LS352 (J,FH) 


SN74ALS352 (N,FN) 
SN74AS352 (N,FN) 
SN74LS352 (J,N,FN) 


A 

B 


1G 

ICO 

1C1 

1C2 

1C3 

2G 

2C0 

2C1 

2C2 

2C3 


(14) 

n r 

(2) 

m 

MUX 

EN 

0 

(6) 

(5) 

(4) 

2 

3 

(3) 

(15) r*^ 


(10) 

(11) 

(12) 


(13) 



1Y 


2Y 


■nmnsi i« d ±wn 

!■ d.'l 

KMLfl 



IBM 

ED 




m 


m 

KBI 

KB 


E 


KD 




EB 


D 

Krea 

m 


B 


KB 


E 

■Ltd 

ED 


B 

si?i 

KB 


E 









KB 




ED 




KB 


■3 










KB 

Em 





m 

8371»l 

IB 

ESI 


f Pin numbers shown on logic symbols are for J and N packages only, 
nc — no internal connection. 
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PRODUCT GUIDE 


353 


logic symbol* 


pin assignments 


DUAL 4-LINE TO 1-LINE DATA 
SELECTORS/MULTIPLEXERS 
(three-state outputs, inverting 
version of ‘LS253 
typical performance 


TYPE 

| DELAY TIMES 

TOTAL 

POWER 

DATA 

TO INV 

OUTPUT 

FROM 

ENABLE 

'ALS353 

6 ns 

4.5 ns 

40 mW 

'AS353 

2.7 ns 


130 mW 

BUcHcM 

1 2 ns 


■PTIilPI 


SN54ALS353 (J,FH) 
SN54AS353 (J.FH) 
SN54LS353 (J,FH) 


SN74ALS353 (N,FN) 
SN74AS353 (N,FN) 
SN74LS353 (J,N,FN) 



J. N PACKAGES | 

FH. FN PACKAGES 


9 

2Y | 

1 nc 


nc 

2 

B 

in 

E5]| 

IB 

1G 

m 


11 


m 

E3II 

B 

B 

in 


D 


in 

B-J4-1I 

B 


■n 


B 


m 

B-J4.ll 

B 


in 


B 

■rx»M 

14 

EH 


KEKSI! 

7 

IV 

in 

mm 

B 


kh 


□ 


m 

PHI 

IB 


18 





Bl 

B 

1Y 

in 

iM 




■ 

B 


El 



354 


logic symbol* 


pin assignments 


8-LINE TO 1-LINE DATA 
SELECTORS/MULTIPLEXERS/ 
TRANSPARENT REGISTERS 
(three-state outputs) 

typical performance 


TYPE 

DELAY TIMES 

DATA 

TO INV 

OUTPUT 

DATA TO 

NON-INV 

OUTPUT 

FROM 

ENABLE 

'LS354 

23.5 ns 

23.5 ns 

16 ns 


SN54LS354 (J,FH) 


SN74LS354 (J,N,FN) D3 
D4 
05 


(16) hv 

117) 

(H)r^ 

(141 

(13) 

(12) 

(9) ^ 

(8) 

(7) 

(6) 

(5) 

(4) 

(3! 

(2) 

(1) 


& 

EN 


C8 



80 


80 


80 

V 

C9 






9D 


T 

9P_U 

9D 


2 

9D 


3 

90 


4 

9D 


5 

9D 


6 


J. N PACKAGES | 

FH. FN PACKAGES 

1 D7 

bum 

1 D* ... 



nil 

mu 

mEn 

IcU 

imi 



mi 

■HI 

IKHsZfl 

amm 


II-M4B 

1 5..D3 


□oB 

ll.-BicV 

\mmm 

cam 

Dll 


■eh 

■EKE 

nn 


| 8 DO 

18 W 


EEBI 

■B 

19 Y 

10 GND 

fc-fvcra 

HEBEI 

Enzg 


119) 


1 Pin numbers shown on logic symbols are for J and N packages only, 
nc — no internal connection. 
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PRODUCT GUIDE 


355 

8-LINE TO 1-LINE DATA 
SELECTORS/MULTIPLEXERS/ 
TRANSPARENT REGISTERS 
(open-collector outputs) 


typical performance 


DELAY TIMES 

DATA 

TOINV 

OUTPUT 

DATA TO 

NON-INV 

OUTPUT 

FROM 

ENABLE 

31.5 ns 

30 ns 

21.5 ns 


SN54LS355 (J,FH) SN74LS355 (J,N,FN) 


356 

8-LINE TO 1-LINE DATA 

SELECTORS/MULTIPLEXERS/ 

EDGE-TRIGGERED 

REGISTERS 

(three-state output) 


typical performance 


DELAY TIMES 

DATA 

TO INV 

OUTPUT 

DATA TO 

NON-INV 

OUTPUT 

FROM 

ENABLE 

23.5 ns 

23.5 ns 

16 ns 


SN54LS356 (J,FH) SN74LS356 (J,N,FN) 


logic symbol'*’ 


pin assignments 


=r, (15), 


51 

52 
DC 

DO 

D1 

D2 

D3 



(17) 

<11> r— 

(14) 

(13) 

(12) 

O) 

(8) 

(7) 

(6) 

(5) 

(4) 

(3) 

(2) 

(1) 


9D 

0 

9D 

1 

9D 

2 

9D 

3 

9D 

4 

9D 

5 

9D 

6 

9D 

7 


(19) 


J. N PACKAGES | 

FH. FN PACKAGES 

1 D7 

KH 

mm\ 


m 

wm 


D6 

O 

mm\ 

KM 

D6 

m 


H 

ESI 

m 

eii 

m 

(331 

kb 

EM 

D 


kb 

EH 

KM 

(2B 

kb 

El 

H 

ESI 

KBS 

EH 

m 


m 

mm 

□ 

w 

m 

K23! 

WM 


m 


D 


ia 

Ell 

KM 


KB 



DO 

H3 

Oil 

wm 

DO 

KB 


9 

DC 

,9 

Dll 

km 

DC 

,9 


m 


El 

EBII 

B3 

13213 

El 



logic symbol') 


pin assignments 


G1 

G2 

G3 

SC 

50 

51 

52 
CLK 

DO 


(16) 

(17) 

(H)r^ 

(141 

(13) 

(121 

(9) 

(8) 

(7) 

(6) 

(5) 

(4) 

(3) 

(2) 

(1) 


t>C9 


9D 

0 

9D 

1 

9D 

2 

9D 

3 

9D 

4 

9D 

5 

9D 

6 

9D 

7 



FH. FN PACKAGES | 

1 07 

mi 

EHI 

1 1 07 

KB 


2 

D6 

KB 

Ell 

ID 

D6 

IB 

OB 

B 

mm 

KB 

Oil 

IB 

D5 

KB 

EB 

D 

EB 

KB 

ESI 

ID 

mm 

KB 

OB 

B 

EBi 

KB 

Kfll 

IB 

EEfl 

KB 

KB 

11 

■> m 

m 

mm 

IB 

wm 

KB 


7 

D1 

KB 

Ell 

ID 

EXB 

KB 

EEB 

8 

DO 

EB 

wm i 

ID 

DO 

KB 

cm 

El 

HIM 

KB 

wm\ 

ID 

W3SM 

13 


in 

■33 

ES 

pal 

IBS 

(223 

E3 

El 


7 Pin numbers shown on logic symbols are for J and N packages only, 
nc — no internal connection. 
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PRODUCT GUIDE 


357 

8-LINE TO 1-LINE DATA 

SELECTORS/MULTIPLEXERS/ 

EDGE-TRIGGERED 

REGISTERS 

(open-collector outputs) 

typical performance 


DELAY TIMES 

DATA 
TO INV 
OUTPUT 

DATA TO 
NON-INV 
OUTPUT 

FROM 

ENABLE 

31.5 ns 

30 ns 

25 ns 


SN544LS357 (J,FH) SN74LS357 (J.N.FN) 


logic symbol* 



pin assignments 


J. N PACKAGES | 


1 D7 


1 1 07 

DK&B 


mu 

ikshi 

Emm 

OE9I 

qki 

3 D5 

13 SI 


BMEM 




IQyi 





M'MI 



UJL£I 

mm 

FfiW'FB 

EHEEH 

Urtvatf. 

MMsm 

KEHQBl 


19 Yl 


19 Y 






Y 


w 


365 

HEX BUS DRIVERS 
(non-inverted three-state out¬ 
puts, gated enable inputs) 
typical performance 




H 








1 1II11 1 1 — 




SWri-luVi'* 




KHuEH 








■933 


rnmum 




BluQ 

mssi 


nsrai 



iSfl 



logic symbol* 


pin assignments 



MEW7ITT»I [L\t\ i-M 

Mjd*M d Jl 

mmau 

Od 


MMEm 





RBI 

iissis* 










ET-iBjaf 

IEI 




DO 

Eixa 

Bmi 

EEHHi 

M4JM 







fM 





SN54365A (J.FH) SN74366A (J,N) 

SN54ALS365 IJ.FHI SN74ALS365 (N.FNI SN54LS365A (J.FH) 


SN74ALS365-1 IN.FN) 
SN74LS365A (J.N.FN) 


366 

HEX BUS DRIVERS 
(inverted three-state outputs, 
gated enable inputs) 


typical performance 


MAX 

SOURCE 

CURRENT 


MAX 

SINK 

CURRENT 


POWER 

DISSIPATION 


SN54ALS366 


SN74ALS366 


SN74ALS366-1 


SN54LS366A 


SN74LS366A 


logic symbol'*’ 

G1 
G2 


A1 


( 2 ) 


(41 


K 171 


pin assignments 


J. N PACKAGES 


FH. FN PACKAGES 1 

J ci 

9 

Y4 


1 nc 

" 

nc 

2 

A1 

10 

A4 


2 

Si 

EH 

wm 

3 

Yl 

eh 

wm 


3 

A1 

13 

A4 

4 

A2 

m 

wm 


4 

Yl 

14 

Y5 

5 

Y2 

EH 



5 

A2 

IH 

cm 

6 

A3 

KH 

wsm 


6 

nc 

16 

nc 

D 

KOI 

EH 

MB 

1 

7 

Y2 

KB 


a 

■cJJhl 

KH 

KE3 


8 

A3 

KH 

wm 






9 

Y3 

KH 

■«f 





L 

IEI 


m 

ESI 


SN54366A (J.FH) SN74366A (J.NI 

SN54ALS366 (J.FCI SN74ALS366 (N.FN) SN54LS366A (J.FH) 


SN74ALS366-1 IN.FN) 
SN74LS366A (J.N.FN) 


nc — no internal connection. 


tPin numbers shown on logic symbols are for J and N packages only. 


Texas Instruments 

I NCOR POR ATED 

POST OFFICE BOX 225012 • DALLAS, TEXAS 75265 
































PRODUCT GUIDE 


367 

HEX BUS DRIVERS 

(non-inverted three-state outputs organized 
to facilitate handling of 4-bit data) 
typical performance 


logic symbol* 


pin assignments 


SN54ALS367 


SN74ALS367 


SN74ALS367-1 


SN54LS367A 


SN74LS367A 


MAX 

SOURCE 

CURRENT 


MAX 

SINK 

CURRENT 


12 mA 


POWER 

DISSIPATION 


70 mW 


70 mW 



1Y1 

1Y2 

1Y3 

1Y4 


2Y1 

2Y2 



BEH 


QQ2] 


IBB 



QBJI 

I2QI 

HB9 

IQQO 

BQ| 

(§21 

QBQ 

ckqi 

Q(Q| 


QQ] 






^291 



if "IlM 




KEmwa 

ekesi 




asm 

1»M 


nmm 

n.mvjj 


SN54367A (J,FH) 
SN54ALS367 (J,FH) 

SN54LS367A (J,FH) 


SN74367A (J,N) 
SN74ALS367 (N,FN) 
SN74ALS367-1 (N,FN) 
SN74LS367A (J.N.FN) 


368 

HEX BUS DRIVERS 
(inverted three-state outputs organized 
to facilitate handling of 4-bit data) 
typical performance 


logic symbol* 


pin assignments 


SN74ALS368 


SN74ALS368-1 


SN74LS368A 


MAX 

SOURCE 

CURRENT 


MAX 

SINK 

CURRENT 


12 mA 


POWER 

DISSIPATION 


60 mW 


60 mW 



1Y1 

1Y2 

1Y3 

1Y4 


J. N PACKAGES 

FH. FN PACKAGES | 

IMM 

9 

KTZ31 


llncj 

D 

BB1 

B3 

Dill 

IB 

mm 

k a 

na 

B 

Kl'Il 

in 

BUI 

IB 

1A1 

KO 

IfTl 

□ 

1M-I 

KOI 

bhi 

ID 

Bk'll 

D 

|^| 

B 

K171 

10 

FI71' 

IB 

BtH 

EH 

EM 

B 

■r.v 

e a 


IB 

nc 

EQ 


B 

ll'tl 

m 

mm 

IB 

ini 

e a 

Ea 

B 

E2E1 

m 

isni 

IB 

ana 

m 

ixu 




■i 

IB 

WI'Jcl 

EEl 

mm 




■ 

m 

MH?U1 

m 

ESI 


SN54368A (J,FH) 
SN54ALS368 (J,FH) 

SN54LS368A (J,FH) 


SN74368A (J,N) 
SN74ALS368 (N.FN) 
SN74ALS368-1 (N.FN) 
SN74LS368A (J.N.FN) 


370 


logic symbol* 


pin assignments 


2048-BIT READ-ONLY 
MEMORIES 
(512 4-bit words; three- 
state outputs) 

typical performance 


TYPE 

ADDRESS 

TIME 

ENABLE 

TIME 

POWER/ 

BIT 

'S370 

45 ns 

1 5 ns 

0.26 mW 


SN54S370 (J) 

This product is no 
longer in production. 


SN74S370 (J.N) 


A0- 
A1 ■ 
A2- 
A3- 
A4- 
A5- 
A6- 
A7- 
A8- 


(5) 

\ 

ROM 512X4 


(6) 




(7) 




(4) 


AV 

> A 5iT 

AV 

AV 

(12) 

(3) 


(11) 

12) 


(10) 

(1) 


(9) 

(15) 



(14) 

8 

EN 



(13) 








J. N PACKAGES 

1 A6 

9 

Q4 

2 

A5 

10 

Q3 

3 

A4 

11 

Q2 

4 

A3 

12 

Q1 

5 

A0 

13 

S 

6 

A1 

14 

A8 

7 

A2 

15 

A7 

8 

GND 

16 

Vcc 


For chip carrier information, 
contact the factory. 


* Pin numbers shown on logic symbols are for J and N packages only, 
nc — no internal connection. 


Texas Instruments 

INCORPORATED 

POST OFFICE BOX 225012 • DALLAS, TEXAS 75265 




















PRODUCT GUIDE 


logic symbol! 


2048-BIT READ-ONLY 
MEMORIES 
(256 8-bit words; three- 
state outputs) 

typical performance 


TYPE 

ADDRESS 

TIME 

ENABLE 

TIME 

POWER/ 

BIT 

'S371 

45 ns 

15 ns 

0.26 mW 


SN54S371 (J.FH) 

This product is no 
longer in production. 


SN74S371 (J.N.FN) 


a r? 

!6) Q1 

A V 

(7) Q- 

A V 

(8) - QQ 

A V 

A V 

(9) 

A V7 

1111 Q5 

M v 

A V7 

^2) Qg 

M V 

A V7 

(13) Q7 

A V 

AV 

(14) „ 

-Q8 


pin assignments 


J. N PACKAGES 


FH. FN PACKAGES 


EKaKEKHEKEHIEKa 

HEM MMi i—ma 


OCTAL D-TYPE LATCHES 
(three-state outputs, common 
output control, common enable) 

typical performance 



KEWBM>m«vtv1 


SN54ALS373 (J.FH) 
SN54AS373 (J.FH) 
SN54LS373 (J.FH) 
SN54S373 (J.FH) 


logic symbol, 'LS373, ’ALS373, 'AS373t 

oc l IL fcJ iN I 


SN74ALS373 (N.FN) 
SN74AS373 (N.FN) 
SN74LS373 (J.N.FN) 
SN74S373 (J.N.FN) 


logic symbol, ‘S373^ 

oc 

n ill)_L, 


pin assignments 


J. N PACKAGES 


(7) 


(8) 

- (9) 

(13) 

- (12) 

(14) 


(15) 

(17) 


(16) 

(18) 


(19) 


* Pin numbers shown on logic symbols are for J and N packages only, 
nc — no internal connection. 


Texas Instruments 

INCORPORATED 

POST OFFICE BOX 225012 • DALLAS. TEXAS 75265 





















PRODUCT GUIDE 


374 


logic symbol, 'LS374, 'ALS374, 'AS374 


pin assignments 


OCTAL D-TYPE FLIP-FLOPS 
(three-state outputs, common 
output control, common clock) 
typical performance 


£5C- 

CLK- 


TYPE 

FREQ 

POWER 

PER 

F-F 

DATA TIMES 

SET¬ 

UP 

HOLD 

IBIAVfl 

Heiaiig 

IP 1 BBW 











fcMiftl 


1 

1 

DEEMS 





5D- 

6D- 


t Rising edge of clock pulse 


SN54ALS374 (J,FH) 
SN54AS374 (J,FH) 
SN54LS374 (J,FH) 
SN54S374 (J,FH) 


SN74ALS374 (N,FN) 
SN74AS374 (N,FN) 
SN74LS374 (J,N,FN) 
SN74S374 (J.N.FN) 


(D 

EN 

>C1 

-]_C" 

< 2 > 

(11) 

(3) 

s 

V 

<3 

(4) 

(5) 


.7, 

(6) 


(8) 

(9) 


(13) 

(12) 


(14) 

(15) 


; ,i7, 

(16) 


(18) 

(19) 





J. N PACKAGES 1 

FH. FN PACKAGES 


1 OC 

eh 

BH 


EH 

bsi 


2 

IQ 

12 

■-i« ^ 

IB 

IQ 

IQ 

EM 


3 

ID 

EH 


IB 

ID 

KH 

ES 


4 

2D 

in 

mil 

ID 

2D 

m 

ED 


5 

2Q 

15 


ID 

2Q 

m 

EM 


IB 

mm 

16 

ezd 

ID 

3Q 

16 

7Q 


n 

E9 

17 

mm 

ID 

30 

EH 

ED 


8 

4D 

18 

mm 

ID 

4D 

18 

8D 


9 

4Q 

19 

8Q 


4Q 

19 

8Q 


10 


EH 

ESI 

ID 

ft'S'.j. 

EH 

■asa 



logic symbol, 'S374* 


OC- 

CLK- 


( 11 ) 


t>C1 


(4) 


(13) 


( 12 ) 


375 


logic symbol* 


pin assignments 


4-BIT BISTABLE LATCHES 
typical performance 


OUTPUTS 

DELAY 

TOTAL 

POWER 

Q,Q 

12 ns 

32 mW 


SN54LS375 (J,FH) 


SN74LS375 (J.N.FN) 


(1) 

ID 

Cl 

(3) 

(7) 

^<2» 

(5) 

C2 

2D 

^ (6) 

(9) 

(11) 

3D 

C3 

(12)^- 

(15) 

^ (10) 

(13) 

C4 

4D 

■^(14) 




- IQ 
• IQ 

- 2Q 

■ 2Q 

■ 3Q 

■ 3Q 

■ 4Q 

■ 4Q 


J. N PACKAGES 

FH. FN PACKAGES | | 

1 ID 

9 

EED 

1 nc 

11 nc _ 

2 

IQ 

EH 

ED 

B 

ID 

12 

3°_ 

3 

IQ 


EED 

B 

IQ 

EH 

Hi 

□ 


m 


ID 

IQ 

14 

™ _ 

m 

EZD 

EH 

■ 

B 


EH 


6 

271 

14 

4(T 

lEHS^H 

16-_ 

7 

2D 

15 

4D 

B 

2Q 

17 

4Q 

□ 



EW1 

IB 

2Q 

18 

4Q 

■ 




ID 

2D 

19 

4D 





m 

Q2D 


ESDI 


1 Pin numbers shown on logic symbols are for J and N packages only, 
nc — no internal connection. 


6-108 


Texas Instruments 
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PRODUCT GUIDE 


376 


QUAD J-K FLIP-FLOPS 
(common clock, common clear) 

typical performance 


FREQ 

POWER 

PER 

F-F 

DATA TIMES 

SET¬ 

UP 

HOLD 

45 MHz 

65 mW 

0 nst 

20 nst 


t Rising edge of clock pulse 
SN54376 (J,FH) SN74376 (J,N) 


logic symbol^ 


CUR- 

CLK- 


( 10 ) 


_ (ID. 


pin assignments 


(1) 





J, N PACKAGES 

FH PACKAGE 



R 




El 

ED 

1 nc 

11 nc 

(9) 


>nci 



* 

1J 

m 

EDI 

ID 

t-il 

KH 

1333 





□ 

i m 

ED 

EM 

3 

1J 

13 

3J 



L "i 



4 

IQ 

m 

Fm 

4 

IK" 

KDI 

KM 

(2) 


u 


,4 > IQ 

5 

2Q 

ED 

D-a 

5 

IQ 

Da 

mm 




n 

WJM 

ED 

EM 

6 nc 

16 nc 


_Es. 

IK 



□ 

wm 

ID 

zm 

7 

2Q 

na 

E9 

(7) 





□ 


ID 

ESI 

8 

2K 

Da 

EH 





(5) 





ID 

wm 

19 

4J 

— 









10 

GND 

20 

Vcc 


377 


OCTAL D-TYPE FLIP-FLOPS 
(single-rail outputs, common 
enable, common clock) 

typical performance 


FREQ 

POWER 

PER 

F-F 

DATA TIMES 

SET¬ 

UP 

HOLD 

40 MHz 

10.6 mW 


5 nst 


logic symbol')' 
(1) 


t Rising edge of clock pulse < 

SN54LS377 (J,FH) SN74LS377 (J,N,FN| 


G 

CLK 

ID 

2D 


( 11 ) 


t>1C2 


(14) 


(5) 


( 6 ) 


2Q 

3Q 

4Q 

5Q 

6Q 

7Q 

8Q 


378 


logic symbol')' 


HEX D-TYPE FLIP-FLOPS 
(single-rail outputs, common 
enable, common clock) 


typical performance 


FREQ 

POWER 

PER 

F-F 

[ DATA TIMES 

SET¬ 

UP 

HOLD 

40 MHz 

10.6 mW 

20 nst 

5 nst 


G 

CLK 

ID 

2D 

3D 

4D 

5D 

6D 


(11 ^ 

G1 

> 1C2 

t r 1 

(2) 

(9) 

(3) 

20 

(4) 

(5) 


(6) 

(7) 


U1I 

(10) 


(13) 

(121 


(14) 

(15) 

_ 




IQ 

2Q 

3Q 

4Q 

5Q 

6Q 


t Rising edge of clock pulse 

SN54LS378 (J,FH) SN74LS378 (J,N,FN) 


pin assignments 


J. N PACKAGES 

FH, FN PACKAGES 

1 S' 

in 

nm 

mHgH 

EDI 


2 

IQ 

12 

KTf 

IE 

IQ 

12 

5Q 

3 

ID 

EEI 

HdiD 

E 

ID 

KE1 

em 

4 

2D 

KOI 

H'l 

ID 

2D 

14 

6D 

5 

2Q 

15 

W-UW 

IE 

2Q 

15 

6Q 

6 

3Q 

16 

wm 

IE 

3Q 

16 

7Q 

D 

mm 

17 

wm 

ID 

3D 

17 

7D 

□ 


KDI 

ED 

IE 

mm 

na 

EEHI 

9 

mm 

H 

KE1 


EEI 

m 

ESDI 

ED 


m 

ESI 

IE 


EH 

pa 


pin assignments 


J. N PACKAGES j 

FH.FN PACKAGES 

1 G 

EH 

E3H 


1 1 

nc 

2 

IQ 

na 

KDI 

IE 

G 

KH 

EDI 

3 

ID 

11 

wm 

IE 

IQ 

13 

4Q 

4 

2D 

12 

«»■ 

IB 

ID 

14 

4D 

5 

2Q 

KH 

KHD 

IE 

2D 

KH 

EH 

a 

wm 

KH 


1—1 


a 

EH 

KH 

ED 

E 

2Q 

KH 

EH 

a 

Ena 

oa 

EM 

IE 

eud 

KH 

ED 





IE 

3Q 

KH 

ED 





IE 

■mm 

El 

m 


1 Pin numbers shown on logic symbols are for J and N packages only. 


nc — no internal connection. 



Texas Instruments 

INCORPORATED 

POST OFFICE BOX 225012 • DALLAS, TEXAS 75265 
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PRODUCT GUIDE 


379 

QUAD D-TYPE FLIP-FLOPS 
(double-rail outputs, common 
enable, common clock) 

typical performance 


FREQ 

POWER 

PER 

F-F 

DATA TIMES 

SET¬ 

UP 

HOLD 

40 MHz 

10.6 mW 

20 nst 

5 nst 


t Rising edge of clock pulse 
SN54LS379 (J,FH) 
SN74LS379 (J,N,FN) 


logic symbol* 
G 

(9) 


pin assignments 


CLK 


G1 

^>1C2 


(4). 


2D 



(3) 

(7, 


(6) 

(10) 


(11) 

(15) 


(14) 


J, N PACKAGES 

FH, FN PACKAGES 

1 G_ 

9 

CLK 

1 nc 

U nc . 

2 

IQ 

10 

3Q 

2 

G 

KB 

bum 

3 

IQ 

in 


3 

IQ 

KB 

EM 

□ 

IB 

KB 

ESI 

4 

IQ 

IB 

EB 

B 

MEM 

KB 

ESI 

~b 

ID 


3D 

□ 

wm 


411 

6 

IB 

WS3M 

* 

2Q 

B 

ESI 

7 

2D 

17 

4D 

B 


IB 

EZ71 

8 

20” 

18 

4*Q 





9 

2Q 

19 

4Q 





m 

1323 

EB 

psa 


381 


ARITHMETIC LOGIC UNITS/ 
FUNCTION GENERATORS 
(8 binary functions, use 'SI82 for 
look-ahead carry) 

typical performance 


TYPE 

CARRY 

TIME 

ADD 

TIME 

TOTAL 

POWER 

'LS381 

16 ns 

21 ns 

175 mW 

'S381 

11 ns 

20 ns 

525 mW 


SN54LS381 (J,FH) 
SN54S381 (J,FH) 
SN74LS381 (J,N,FN) 
SN74S381 (J,N,FN) 


logic symbol* 


pin assignments 



°}»T 

ALU 

(1/2/3) CP 



(1/2/3) CG 

(1/2)Bl 



3 Cl 



L | 


I -1 

P 

ID 


Q 



P 

[2] 


Q 



P 

[41 


Q 



P 

181 


Q 




J. N PACKAGES | 

FH, FN PACKAGES | | 

ucoi 

m 


1 1 A1 

1 1 

F2 

2 

Bl 

12 

F3 

2 

Bl 

12 

F3 

3 

A0 

13 

G 

3 

AO 

13 

G 

D 

IB 

14 

P* 

4 

BO 

14 

P" 

5 

SO 

15 

c n 

5 

SO 

15 

C n 

6 

SI 

16 

B3 

6 

SI 

16 

B3 

7 

S2 

17 

A3 

7 

S2 

17 

A3 

8 

FO 

18 

B2 

8 

FO 

18 

B2 

9 

FI 

19 

A2 

9 

FI 

19 

A2 

10 

GND 

20 

V CC 

10 

GND 

20 

V CC 


* Pin numbers shown on logic symbols are for J and N packages only, 
nc — no internal connection. 


6-110 


Texas Instruments 

INCORPORATED 
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PRODUCT GUIDE 


382 

ARITHMETIC LOGIC UNITS/ 
FUNCTION GENERATORS 
(ripple carry and overflow outputs) 


typical performance 


TYPE 

CARRY 

TIME 

ADD 

TIME 

TOTAL 

POWER 

'LS382 

27 ns 

18 ns 

175 mW 


SN54LS382 (J,FH) 
SN74LS382 (J,N,FN) 


logic symbol* 


15) 

(61 


a (1/2)BI 
3 Cl 




B1- 

A2- 


11 ] 


[ 2 ] 


[41 


[81 


(1/2) BO 
3CO 


pin assignments 


J. N PACKAGES 

FH, FN PACKAGES 

1 A1 

11 

F2 

1 At 

1 1 

F2 

2 

B1 

12 

F3 

2 

81 

12 

F3 

3 

AO 

13 

OVR 

3 

A0 

13 

OVR 

4 

BO 

14 

Cn + 4 

4 

B0 

14 

Cn + 4 

5 

SO 

15 

c* 

5 

SO 

15 

c n 

6 

SI 

16 

B3 

6 

SI 

16 

B3 

7 

S2 

17 

A3 

7 

S2 

17 

A3 

8 

FO 

18 

B2 

8 

FO 

18 

62 

9 

FI 

19 

A2 

9 

FI 

19 

A2 

10 

GND 

20 

Vcc 

10 

GND 

20 

Vcc 


U 


(14) 


•OVR 

•C n +4 


384 

8-BIT BY 1-BIT TWO'S- 

COMPLEMENT 

MULTIPLIERS 

• Magnitude-only multiplication 

• Cascadable for any number of bits 

• Serial multiplier data input 

• Serial data output for multiplication 

product 

• 8-Bit parallel multiplicand data input 

• 40 MHz typical max clock frequency 

typical performance 


MAX 

CLOCK 

FREQ 

DELAY 

TOTAL 

POWER 

FROM 

CLOCK 

FROM 

CLEAR 

40 MHz 

15 ns 

17 ns 

455 mW 


SN54LS384 (J,FH) 
SN74LS384 (J.N.FN) 


logic symbol* 


pin assignments 



8x1 2's COMP n 
Z1/C2 

(LOW FOR MSB) 
j>C3/-» ^ 


SRG8 


J. N PACKAGES | 

FH. FN PACKAGES 


m 


UK® 


nc 

m 

u 

,0 


IB 

Bam 

UM 


B 


ED 

WSM 

IB 

IB 

13 

« 

< 

XI 

m 


IB 

mm 

B 

tsm 

m 

ism 

m 

KM 

IB 

XI 

EQ 

tsm 

D 


m 

■ 

IB 

nc 

EH 


D 


,5_ 

EH 

IB 

XO 

17 

X5 

m 


KOI 

Oil 

IB 

ESS 

18 

X4 




i m 

IB 


19 

Y 




■ 

IB 


m 

ES3I 


1 Pin numbers shown on logic symbols are for J and N packages only. 


nc — no internal connection. 


Texas Instruments 

I NCORPORATED 

POST OFFICE BOX 225012 • DALLAS, TEXAS 75265 





PRODUCT GUIDE 



385 

QUADRUPLE SERIAL ADDERS/ 
SUBTRACTORS 

• Buffered clock, direct clear inputs 

• Independent two's-complement 

addition/subtraction 

typical performance 


*max 

DELAY 

POWER 

40 MHz 

16 ns 

240 mW 


SN54LS385 (J,FH) 
SN74LS385 (J,N,FN) 


logic symbol'*’ 


( 2 ) 


( 9 ) 


( 12 ) 


(19) 


CLR 

CLK 


1 S/A 


2A 

2B 

3S/A 

3A 

3B 

4S/A 

4A 


( 1 ) 




(3) 


( 8 ) 


( 6 ) 


(7) 


T>C2 


3CO/3BO + 2D 
1 4-3R 
4-4(5cl/3BI! 1 3S 


, x (13) 


(15) 


(16) 


pin assignments 


J, N PACKAGES 


FH. FN PACKAGES 


mi 




11 

CLR 


1* 

D 

19 




12 

31 

D 


KE1 

|C£2H 


m 

BU/Jl 

13 

3S/X 

4 

IB 

ED 

19 


4 

IB 

14 

3B 

5 

1A 

im 



5 

1A 

15 

3A 

6 

2A 

16 

4A 


6 

2A 

16 

4A 

7 

2B 

17 

4B 


7 

2B 

17 

4B 

8 

2S IA 

18 

4 5/A 


8 

2S/X 

18 

4S/X 

g 

21 

19 

41 


9 

21 

19 

41 

10 

GND 

20 

Vcc 


10 

GND 

20 

Vcc 


■41 


386 

QUAD 2-INPUT 
EXCLUSIVE-OR 
GATES 

typical performance 


TYPE 

DELAY 

TOTAL 

POWER 

'LS386 

10 ns 

30 mW 


SN54LS386 (J,FH) 
SN74LS386 (J,N,FN) 


logic symbol^ 



pin assignments 


J, N PACKAGES | 

[ FH, FN PACKAGES 

1 1A 

8 

3A 

1 1 nc 

1 1 

nc 

2 

IB 

9 

3B 

2 

1 A 

12 

3A 

3 

1 Y 

10 

3Y 

3 

IB 

13 

3B 

4 

2Y 

11 

4Y 

4 

1 Y 

14 

3Y 

5 

2A 

12 

4A 

JSnc 

15 

nc 

6 

2B 

13 

4B 

6 

2Y 

16 

4Y 

7 

GND 

14 

Vcc 

7 

nc 

17 

nc 





8 

2A 

18 

4A 





9 

2B 

19 

4B 





10 

GND 

20 

Vcc 


387 


(This number has been changed to TBP14SA10. Product Guide information for this PROM can be 
found at the end of this section.) 


1 Pin numbers shown on logic symbols are for J and N packages only, 
nc — no internal connection. 
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PRODUCT GUIDE 


390 


logic symbol* 


pin assignments 


DUAL DECADE COUNTERS 
(bi-quinary or bed sequences) 

typical performance 


TYPE 

COUNT 

FREQ 

CLEAR 

TOTAL 

POWER 

'390 

25 MHz 

HIGH 

210 mW 

'LS390 

35 MHz 

HIGH 

75 mW 


SIM54390 (J,FH) 
SN54LS390 (J,FH) 


SN74390 (J,N) 
SN74LS390 (J,N,FN) 



393 


logic symbol* 


pin assignments 


DUAL 4-BIT BINARY 
COUNTERS 
typical performance 


TYPE 

COUNT 

FREQ 


liH 

KEB 









SN54393 (J,FH) 
SN54LS393 (J,FH) 


SN74393 (J,N) 
SN74LS393 (J.N.FN) 



-10 A 
■IQb . 
-IQc 
-IQd 

-2Q a 

-2Q B 

-2Q C 

-20 D 


J. N PACKAGES | 

FH. FN PACKAGES 

1 1A 

8 

1231 

IDK9I 


nc 

B 

■£j5d 

El 

ESI 

m 

warn 

m 

tsm. 

m 

mum 

Da 

1211 

IE 

HEH 

m 

55-1 

u 

MEM 

D 

ESI 

ID 

mm 

BM 

BED 

■a 

■ESI 

ta 

E 

[± 

nc 

■a 

EBD 

6 

IQd 

oa 

tm\ 

ID 

■23 

mm 

m 

D 


El 

Ell 

ID 

esh 

W nc 




■1 

ID 

mm 

ia 

DU 




?w 

ID 

■23 

19 

2A 




■l 

ID 


a 

!!».■ 


395 

4-BIT UNIVERSAL 
SHIFT REGISTERS 
(three-state outputs) 
typical performance 


logic symbol* 


pin assignments 


oc— 

LD/SH^ 


SHIFT 

FREQ 

SERIAL 

DATA 

INPUT 

ASYNC 

CLEAR 

TOTAL 

POWER 

30 MHz 

D 

LOW 

75 mW 


J4L 


SN54LS395A (J,FH) 


SN74LS395A (J.N.FN) 


SRG4 




Ml (LOAD) 
M2 [SHIFT] 


T C3 ’ ^ 

r 

2,3D 

1,3D 

4[>V 

1,30 

4 [>V 

1,3D 

4 0V 

1,3D 

4 0V 


(13) 


( 11 ) 


-Q A 

-Qb 

■Oc 

■q d 

-Qd' 


J, N PACKAGES | 

FH. FN PACKAGES 

1 CLR 

9 5U 

1 nc 

1 1 nc 

2 SER 

10 CLK 

2 CLR 

12 0C 

3 A 

11 q d - 

3 SER 

13 CLK 

4 B 

12 q d 

4 A 

14 Q D - 

5 C 

13 Q C 

5 B 

o 

a 

6 D 

14 Q B 

6 nc 

16 nc 

7 LD/5H 

15 Q A 

7 C 

17 Q C 

8 GND 

16 Vcc 

8 D 

18 Q B 



9 LD/SH 

D 

> 


10 GND 

20 V CC 


* Pin numbers shown on logic symbols are for J and N packages only, 
nc — no internal connection. 
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396 

OCTAL STORAGE 
REGISTERS 

• Parallel access 

• Applications: 

N-bit storage files 
HEX/BCD serial to parallel 
converters 


typical performance 


TYPE 

MAX 

CLOCK 

FREQ 

DELAY 

POWER 

'LS396 

30 MHz 

20 ns 

120 mW 


logic symbol* 


pin assignments 



J, N PACKAGES • | 

FH. FN PACKAGES 

1 2Q1 

9 D3 

1 nc 

1 1 nc 

2 1Q1 

10 1Q3 

2 2Q1 

12 D3 

3 D1 

1 1 2Q3 

3 1Q1 

13 1Q3 

4 2Q2 

12 D4 

4 D1 

14 2Q3 

5 1Q2 

13 1Q4 

5 2Q2 

15 04 

6 D2 

14 2Q4 

6 nc 

16 nc 

7 CLK 

15 G 

7 1Q2 

17 1Q4 

8 GND 

16 V CC 

8 02 

18 2Q4 



9 CLK 

19 G 


10 GND 

20 V CC 


SN54LS396 <J,FH) SN74LS396 (J,N,FN) 


398 

QUAD 2-IIMPUT MULTIPLEXERS 
WITH STORAGE 
(double-rail outputs) 
typical performance 



DELAYTIMES 

TOTAL 

POWER 


CLOCK TO 

NON-INV 

OUTPUT 


20 ns 

20 ns 

32 mW 


SN54LS398 (J.FH) SN74LS398 (J,N,FN) 


logic symbol* 


pin assignments 


: (1) 

MUX 

G1 

>C2 

n r 

(2) , 

■ (11) 

(4) 

T,2D 

1,2D 

. (5) 

^ (3) 

(7) 

(9) 


16) 

^ (8) 

(14) 

(12) 


. (15) 

__(13> 

i (17) 

(19) 


, (16) 

_(18> 





-0 A 
-5a 
-Ob 
-Qb 
-oc 
-5 C 
• o D 
-5d 


J, N PACKAGES | 

| FH. FN PACKAGES 


QB3S3 

KHSS1 

UB9 

EK9 

»w 


B3EBH 




KBBsSBI 



emsm 

14 Cl 







■a 

mm 




17 D1 

8 O b 


aa 

18 C D 

mmesm 

i 


IEK9I 

| ■ jgjg 

rsmm 




399 

QUAD 2-INPUT 
MULTIPLEXERS 
WITH STORAGE 


typical performance 


TYPE 

DELAY 

TOTAL 

POWER 

'LS399 

20 ns* 

37 mW 


* From clock to output 

SN54LS399 (J.FH) SN74LS399 (J.N.FN) 


logic symbol* 


pin assignments 



* Pin numbers shown on logic symbols are for J and N packages only, 
nc — no internal connection. 
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412 

MULTI-MODE BUFFERED 
8-BIT LATCHES 
(three-state outputs; direct clear) 
typical performance 


CLEAR 

OUT¬ 

PUTS 

DELAY 

TOTAL 

POWER 

LOW 

Q 

11 ns 

410 mW 


SN54S412 (J,FH) SN74S412 (J.N.FN) 


logic symbol'*' 


CLR- 

STB- 


( 111 . 


+ 1R2 
R2/Z3 
>S 


( 2 ) 


a 


Dll- 

012 " 

DI3- 

DI4- 

DI5- 

DI6- 

DI7- 

DI8- 


(7) 


(18) 


( 20 ) 


( 22 ) 


[I/O PORT] 


i 581 

+ G1 


G4 

4C5 

1C5/EN6 


--1EN6 
- -3R 

b_ 


50 


(23) — 


(4) 


( 8 ) 


( 10 ) 


(15) 


( 21 ) 


-D01 
- D02 
•D03 

■ D04 
-D05 
-D06 

■ D07 
-D08 


pin assignments 


J, N PACKAGES | 

| FH. FN PACKAGES 

i Si 

13 S2 

1 nc 

15 nc 

2 M 

14 CLR 

2 "51 

16 S2 

3 Dll 

15 D05 

3 M 

17 CLR 

4 DOI 

16 DI5 

4 Dll 

18 005 

asm 



19 DI5 



11X331 

■4.1 .M-M 

—PIxM 



QPQBI 

BlE-fviit 

sK&ai 

IEKS 

BBSH 

9 DI4 

21 D08| 

| 9 DI3 

23 007 



mm 

Ena ■ 



im 

tan 



IIWI.H 

26 DI8 


|13 STB 

27 INT 


H1VJ1 


422 

RE-TRIGGERABLE MONO¬ 
STABLE MULTIVIBRATORS 

• Internal timing resistor 

• Up to 100% duty cycle 

• Will not trigger from clear 

typical performance 


NO .OF 

INPUTS 

OUTPUT 

PULSE 

RANGE 

TOTAL 

POWER 

HIGH 

LOW 

2 

2 

40 ns-°° j 

30 mW 


SN54LS422 (J,FH) SN74LS422 (J,N,FN) 


logic symbol*’ 



pin assignments 


J. N PACKAGES | 

FH. FN PACKAGES 

1 A1 

8 

Q 

1 nc 

11 nc 

2 

A2 

9 

^int 

2 

A1 

12 

Q 

3 

B1 

10 nc 

3 

A2 

13 

^int 

4 

B2 

11 

Cext | 

4 

B1 

14 nc 

5 

Tuff- 

12 nc 

5 nc 

15 nc 

6 

Q 

13 

^ext/Cext 

L®_ 

B2 

16 

Cext 

7 

GND 

14 

Vcc 

7 nc _ 

17 nc 





8 

CLR 

18 nc 





9 

Q 

19 

^ext^ext 





10 

GND 

20 

Vcc 


423 


logic symbol* 


pin assignments 


RE-TRIGGERABLE MONO¬ 
STABLE MULTIVIBRATORS 

• Up to 100% duty cycle 

• Will not trigger from clear 


typical performance 


NO. OF 

INPUTS 

OUTPUT 

PULSE 

RANGE 

TOTAL 

POWER 

HIGH 

LOW 

1 

1 

40 ns-“ 

60 mW 


1A 
IB 
1CLR 
1C e „ 

IRext/Cext 

2A 

2B 

2CLR 

2C«xt 

2R ex t/ c ext 


ID 

& 

J“L 

> 

(13) 

12) 

0) 

Ml 

R 

CX 

RX/CX 


1141 11 
<151* 



(9) ^ 

& 

•TX 


110) 


> 

15) 

111) 

R 


112) 

— K- 

CX 



---H- 

RX/CX 



SN54LS423 (J,FH) SN74LS423 (J,N,FN) 


J. N PACKAGES 

FH. FN PACKAGES 

1 1A 

9 

2A 


„ nc 

2 

IB 

10 

2B 

2 

1A 

12 

2A 

3 

iCLB 

11 

2ELR 

3 

IB 

13 

28 

4 


12 


4 

1CLR 

14 

2CLR 

5 

2Q 

13 

IQ 

5 iff 

15 

2ff 

6 

2C.„ 

14 

1C„„ 

6 nc 

16 nc 

7 2R ex t/C e „t 

15 

1 Rext/Cext 

7 2Q 

17 

IQ 

8 

GND 

16 

v cc 

8 

2C ext 

18 

IC.xt 





9 

2R ext /C e *t 

19 

IBflxt/Cent 





10 

GND 

20 

Vcc 


1 Pin numbers shown on logic symbols are for J and N packages only. 


nc — no internal connection. 
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425 




logic symbol* 


QUAD GATES 

[three-state outputs, active-low enabling) 

IG --Ei 

1A (2) 
20-^ 
2A ,5 ' 

EN 1 v 

(3) 

(6) 

typical performance 



3g !!2Lis* 


(8) 



MAX 

MAX 

3A -- 



TYPE 

DELAY 

SOURCE 

SINK 

4G 1131 r~» 


(11) 



CURRENT 

CURRENT 

4A (121 



SN54425 

10 ns 

-2 mA 

16 mA 




SN74425 

10 ns 

-5.2 mA 

16 mA 

positive logic: Y = A 



SN54425 (J,FH) SN74425 (J,N) 

"426 

QUAD GATES 

(three-state outputs, active-high enabling) 
typical performance 


TYPE 

DELAY 

MAX 

SOURCE 

CURRENT 

MAX 

SINK 

CURRENT 

SN54426 

10 ns 

-2 mA 

16 mA 

SN74426 

10 ns 

-5.2 mA 

16 mA 


SN54426 (J,FH) 

428 , 438 

SYSTEM 
CONTROLLER 
FOR 8080A 

typical performance 


SN74426 (J.N) 


logic symbol' 1 ' 


TYPE 

POWER 

'S428 

700 mW 

'S438 

700 mW 


SN74S428 (J.N.FN) 
SN74S438 (J.N.FN) 


logic symbol* 

ig 12!—[i* 

iaHL_ 

2G —- _ 

2A iS>- 

3G MO)-— 

3A i2L_ 

A » U2) 


positive logic: Y = A 


CONTROLLER 

AND 

WR BUS DRIVER |/0W 
... 'S428/'S438 

HLDA MEMW 


pin assignments 
j7n packages 

8 3Y~ 

2 1A 9 3A 

3 1Y 10 3? 

4 2G 11 4Y 

5 2A 12 4A 

6 2Y 13 4G 

7 GND 14 Vrc 


| FH PACKAGE | 

1 nc 

11 ~ 1 

1 IS 

12 

3Y 

3 

1 A 

13 

3A 

4 

1 Y 

14 

3G* 


15 ™_ 1 


2G 

16 

4^ 

* "« 

17 nc 1 

8 

2A 

18 

4A 

9 

2Y 

19 

4S 

10 

GND 

20 

Vcc 


pin assignments 
| J. N PACKAGES 


3 1Y 10 3G 

_ — — — 

~5 2A 1~2 4A~ 

~6 2Y 13 4G~ 


0 


0 


VCPUD 



DBUSV 


7 


7 


i FH PACKAGE | 


ii 1 

2 

IG 

12 

3Y 

3 

1A 

13 

3A 

4 

1 Y 

14 

3G 

5 

nc 

,5 nc 

6 

2G 

16 

4Y 

| | 7 nc 

17 nc 

8 

2A 

18 

4A 

9 

2Y 

19 

4G 

10 

GND 

20 

V CC 


pin assignments 
1 J, N PACKAGES 



1 STSTB 

15 DO 

1 StStb 

15 DO 


2 HLDA 

16 DB1 

2 HLDA 

16 DB1 

- l/OW 

3 WR 

17 D1 

3 WR 

17 D1 


4 DBIN 

18 DB5 

4 DBIN 

18 DBS 

(25) ' 

5 DB4 

19 D5 

5 DB4 

19 D5 


6 D4 

20 DB6 

6 D4 

20 DBG 

— S^-memr 

7 DB7 

21 D6 

7 DB7 

21 D6 

- |NTA 

8 D7 

22 BUSEN 

8 D7 

~22 BUS£n 

(13) 

9 DB3 

23 INTA 

9 DB3 

23 INTA 

►——- DBO 

10 D3 

24 MEMR 

10 D3 

24 MEMR 

—L DB1 

1 1 DB2 

25 I/OR 

1 1 DB2 

25 I/OR 

► DB2 

12 D2 

26 MEMW 

12 D2 

26 MEMW 

(9> nnn 

13 DBO 

27 l/OW 

13 DBO 

27 l/OW 


14 GND 

28 V C c 

14 GND 

28 V C C 

^2>DB6 

DB7 


t Pin numbers shown on logic symbols are for J and N packages only, 
nc — no internal connection. 
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436 , 437 

LINE DRIVER/MEMORY 
DRIVER CIRCUITS - MOS 
MEMORY INTERFACE 

• Drives high-impedance loads 

• Provides high-speed switching 

• Requires minimum input current 

• Damping output resistor for reducing 

transients C436) 

• Total power ... 70 mW 


typical performance 



LOW-LEVEL 

HIGH-LEVEL 


TYPE 

OUTPUT 

OUTPUT 

DELAY 


CURRENT 

CURRENT 



150 mA 

—1 mA 



150 mA 

—1 mA 

5.5 ns | 


SN54S436 (J.FH) SN74S436 (J,N,FN) 

SN54S437 (J.FH) SN74S437 (J.N.FN) 


logic symbol* pin assignments 



QUAD TRIDIRECTIONAL 
BUS TRANSCEIVERS 

440 (OPEN-COLLECTOR OUTPUTS, NONINVERTED LOGIC) 

441 (OPEN-COLLECTOR OUTPUTS, INVERTED LOGIC) 

442 (THREE-STATE OUTPUTS, NONINVERTED LOGIC) 

443 (THREE-STATE OUTPUTS, INVERTED LOGIC) 

444 (THREE-STATE OUTPUTS, INVERTED AND NONINVERTED LOGIC) 
ALSO SEE 'LS448 

typical performance 


pin assignments 


J, N PACKAGES 


FH. FN PACKAGES 

1 cs 

1 1 

SO 


1 C5 

ii 

SO 

2 

B1 

12 

SI 


2 

B1 

12 

SI 

3 

Cl 

13 

A4 


3 

Cl 

13 

A4 

4 

C2 

14 

A3 


4 

C2 

14 

A3 

5 

B2 

15 

A2 


5 

B2 

1 5 

A2 

6 

B3 

16 

A1 


6 

B3 

16 

A1 

7 

C3 

1 7 

GA 


7 

C3 

1 7 

GA 

8 

C4 

18 

GB 


8 

C4 

18 

GB 

9 

B4 

19 

“Sc - 


9 

B4 

19 

GC 

10 

GND 

20 

v cc 


10 

GND 

20 

Vcc 





MAX 

TYPE 

DELAY 


SINK 



CURRENT 

CURRENT 

SN54LS440 


- 


SN74LS440 


- 

24 mA 

SN54LS441 


- 


SN74LS441 


- 


SN54LS442 


-12 mA 

12 mA 



-15 mA 

24 mA 

SN54LS443 


-12 mA 

12 mA 

SN74LS443 


-15 mA 

24 mA 





SN74LS444 





SN54LS440 (J.FH) SN74LS440 (J.FN) 

SN54LS441 (J.FH) SN74LS441 (J.FN) 

SN54LS442 (J.FH) SN74LS442 (J.FN) 

SN54LS443 (J.FH) SN74LS443 (J.FN) 

SN54LS444 (J.FH) SN74LS444 (J.FN) 


For logic symbols see next two pages. 


* Pin numbers shown on logic symbols are for J and N packages only. 


nc — no internal connection. 
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PRODUCT GUIDE 


,443, 

144 (continued) 

‘LS443* 

(11! 

°\„ 0 

(12) 

■r - 

n>_-ts 

gio 

,1121_ 

10(1/2) EN11 

,112)_ 

10(0/2) EN12 

I12!_fc* 

10(0/1) EN13 


< I MUX 

uz. 5 ? , « z , 
v 7,11 yg- 

n Z5 460 [A] 

V 8,12 6Q2[C] 

IT Z 6 400 [A] 

V 9,13 501 [B] 


(11) 

°\ 0 

(12) 


11!_ 

GIO 

(17) r-s. 

10(1/2) EN11 

(18) 

10(0/2) EN12 

(19) 

10(0/1) EN13 


< T MUX 

nz4 £ Y IB1 „ 

V 7,11 6 ^ 2151 Z> 

HZ 5 4 (So [A] 

Y ZE 

V8,12 6-4-2 [C] 

n Z6 400 iii 

T za 

V 9,13 5-1-1 [B] 


logic symbol* 


BCD-TO-DECIMAL 

DECODERS/DRIVERS 

• Use as lamp, relay, or MOS driver 

• Low-voltage version of 'LS145 

• Full decoding of input logic 

• All outputs off for invalid BCD 

input conditions 

typical performance 


OUTPUT 

SINK 

CURRENT 

OFF-STATE 

OUTPUT 

VOLTAGE 

TOTAL 

POWER 

80 m A 

7 V 

35 mW 



BCD/DEC 

— ID , 



(2) 



^ (3) . 

(15) 


^ (4) 

(14) 


(5) 

(13) 


(6) 

(12) 

0 C* 

(7) 



^ (9) 



^ (10) 



^ (11) 





>9Zcr 

■ 


SN54LS445 (J,FH) SN74LS445 (J,N,FN) 


7 Pin numbers shown on logic symbols are for J and N packages only, 
nc — no internal connection. 


pin assignments 


J. N PACKAGES | | FH. FN PACKAGES 
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QUAD BUS TRANSCEIVERS 
WITH DIRECTION CONTROLS 

• Three-state outputs 

• True ('LS449) and inverting 

('LS446) outputs 

• P-N-P inputs to reduce dc bus 

line loading 
typical performance 


TYPE 

DELAY 

MAX 

SOURCE 

CURRENT 

MAX 

SINK 

CURRENT 

SN54LS446 

7.5 ns 

—12 mA 

12 mA 

SN74LS446 

7.5 ns 

-15 mA 

24 mA 


SN54LS446 <J,FH) 


logic symbol* 

GBA 111 

GAB MrJ 
(13) -^1 


SN74LS446 <J,N,FN) 


G10 

9EN1 [BA] 
10EN2 [AB) 
9EN3 [BA] 
10EN4 [ AB] 
9EN5 [BA] 
10EN6 [AB] 
9EN7 [BA] 
10EN81AB] 


VI 

<3 

n 

n 

> 

2V 

V 3 

<3 

n 

n 

O 

4 V 

V 5 

0 

n 

rr 

0 

6V 

V 7 

<3 

£J 

D 

> 

8 V 


pin assignments 


J. N PACKAGES 



logic symbol* 


BCD-TO-SEVEN-SEGMENT 

DECODERS/DRIVERS 

• Low-voltage version of 'LS247 

• Open-collector outputs drive 

indicators directly 

• Ripple blanking 

typical performance 


TYPE 

OUTPUT 

SINK 

CURRENT 

OFF-STATE 

OUTPUT 

VOLTAGE 

TOTAL 

POWER 

SN54LS447 

1.6 mA 

7 V 

35 mW 

SN74LS447 

3.2 mA 

7 V 

35 mW 


SN54LS447 (J,FH) 


SN74LS447 <J,N,FN) 


BIN/7-SEG [> 
IT21 






K321 


CT=0| | 


V20 

a 20.21 O 
b 20.21 O 

2 

c 20,210 


d ! ,!' 2 ? !n 




g 20.210 


pin assignments 

J. N PACKAGES ~ 
IB I 9 e ~ 

2 C 10 d 

3 LT 11c 

4 Bi/RBO 12 b 

~ RBI 13 a 

6 0 ~~ 14 g ~ 

7 A 15 f 

8 GND 16 V CC 


| FH, FN PACKAGES | 

1 1 « 

1 1 nc 

2 

B 

12 e 

3 

C 

13 

d 

4 

lt 

14 

c 

5 

BI/RBO 

15 

b 

UZL 

16 ncH 

7 

RBI 

1 7 

a 

8 

D 

1 8 

g 

9 

A 

’9 < 

10 

GND 

20 

Vcc 


T Pin numbers shown on logic symbols 
are for J and N packages only, 
nc — no internal connection. 


FONT TABLE T2 - NUMERICAL DESIGNATIONS AND RESULTANT DISPLAYS USING '447 

ul i|g|3H5lbniBHldd u Elbl 

0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 
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448 

QUAD TRIDIRECTIONAL 
BUS TRANSCEIVERS 


(OPEN-COLLECTOR OUTPUTS, 
INVERTED AND NONINVERTED LOGIC) 


typical performance 


TYPE 

DELAY 

MAX 

SOURCE 

CURRENT 

MAX 

SINK 

CURRENT 

SN54LS448 

17.5 ns 

- 

12 mA 

SN74LS448 

17.5 ns 

- 

24 mA 


SN54LS448 (J,FH) SN74LS448 (J,N,FN> 


logic symbolt 
„„ (ID 


, ( 12 ) 


( 1 ) 


CS- 
= . (17) 


GA- 
- (18) 


:}•* 


£^|gio 

■CaJ 10(1/2) EN11 


JCsJl0!0/2) EN12 


US!-fcJl0(0/1) EN13 


□ 


c 


(16, tir 0 

<1 1 MUX 

„ 5Ql [B] 

1124 I - 77-- 

. 602 [C] Z1 

0 7,11 Y 

L 

121 

UZ5 400 [A] 

Y Z8- 

0 8,12 6-j- 2 [C] 

L 

DZ6 4(So [A) 

Y Z9- 

0 9,13 5-j-1 IB] 

L 

n5, nr 


(5> a a 


(14) 


(6) 11 

- 

(13) 


(9) " 

(8) " 


pin assignments 


J. N PACKAGES | 

| FH, FN PACKAGES 

1 

1 1 SO 

1 Cl 

11 SO 

2 B1 

12 SI 

2 B1 

12 SI 

3 Cl 

13 A4 

3 Cl 

13 A4 

4 C2 

14 A3 

4 C2 

14 A3 

5 B2 

1 5 A2 

5 B2 

15 A2 

6 B3 

16 A1 

6 B3 

16 A1 

7 C3 

1 7 GA 

7 C3 

17 5a 

8 C4 

18 GB 

8 C4 

18 GB 

9 B4 

T5 5c 

9 B4 

19 5c 

10 GND 

O 

< 

o 

10 GND 

20 V C C 


449 

QUAD BUS TRANSCEIVERS 
WITH DIRECTION CONTROLS 

• Three-state outputs 

• True ('LS449) and inverting 

CLS446) outputs 

• P-N-P inputs to reduce dc bus 

line loading 


typical performance 


TYPE 

DELAY 

MAX 

SOURCE 

CURRENT 

MAX 

SINK 

CURRENT 

SN54LS449 

10.5 ns 

-12 mA 

12 mA 

SN74LS449 

10.5 ns 

- 1 5 mA 

24 mA 


SN54LS449 (J,FH) SN74LS449 (J,N,FN) 


logic symbolt 
gba !i!_c=*r 

GAB 


13! 

-e 

101 ^ 
•e 




G9 

G10 

9EN11BA) 
10EN2IAB) 
9EN3 [BAl 
10EN4 [ ABl 
9EN5 [BA] 
10EN6IAB) 
9EN7IBA] 
10EN81AB) 


VI 

C 

n 

JJ 

0 

2 V 

V 3 

<3 

D 

JJ 

0 

4 V 

V 5 

0 

n 

rr 

0 

6 V 

V 7 

<3 

n 

_0 

t> 

_8V 


(14) 

rr 

( 12 ) 

CT 

HD 


fcr 


pin assignments 


J, N PACKAGES 

[ FH, FN PACKAGES 

i Gba 

9 B4 

1 nc 

1 1 nc 

2 A1 

10 DIR4 

2 GBA 

12 B4 

3 DIR2 

1 1 B3 

3 A1 

13 DIR4 

4 A2 

12 B2 

4 DIR2 

14 B3 

5 A3 

13 DIR 1 

5 A2 

1 5 B2 

6 DIR3 

14 B1 

6 nc 

16 nc 

7 A4 

15 GAB 

7 A3 

17 DIR1 

8 GND 

16 V CC 

8 DIR3 

18 B1 



9 A4 

19 GAB 


10 GND 

20 V CC 


Pin numbers shown on logic symbols are for J and N packages only. 


nc — no internal connection. 


Texas Instruments 
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PRODUCT GUIDE 


465 , 466 

OCTAL BUFFERS WITH 
THREE-STATE OUTPUTS 

• P-N-P inputs reduce bus loading 

• '465 true outputs 

• '466 inverted outputs 

typical performance 




MAX 

R 

TYPE 

DELAY 

SOURCE 

m 



CURRENT 

wP!!i 

SN54ALS465 


■QUO 


SN74ALS465 




SN54ALS466 

7 ns 



SN74ALS466 

7 ns 

masa 


SN54LS465 

mg 

-1 mA 


SN74LS465 

mstm 



SN54LS466 

8 ns 

BBEEHI 

H^ESI 

SN74LS466 

8 ns 




SN54ALS465 (J,FH) 
SN54ALS466 (J,FH) 
SN54LS465 (J) 
SN74LS466 (J) 


SN74ALS465 (N,FN) 
SN74ALS466 (N.FN) 
SN74LS465 (J,N) 
SN74LS466 (J.N) 


467 , 468 

OCTAL BUFFERS WITH 
THREE-STATE OUTPUTS 

• P-N-P inputs reduce bus loading 

• '467 true outputs 

• '468 inverted outputs 

typical performance 




MAX 


TYPE 

DELAY 

SOURCE 




CURRENT 


SN54ALS467 


BQ9ZQ 


SN74ALS467 




SN54ALS468 


BQSP 


SN74ALS468 




SN54LS467 


■■1223 


SN74LS467 

iiiiii* 


mzmm 

SN54LS468 


mg 


SN74LS468 


tSSSSLi 

manM 


SN54ALS467 (J,FH) 
SN54ALS468 (J,FH) 
SN54LS467 (J) 
SN54LS468 (J) 


SN74ALS467 (N.FN) 
SN74ALS468 (N.FN) 
SN74LS467 (J.N) 
SN74LS468 (J.N) 


logic symbol, 'ALS465, 'LS465t 


G2-»aLN 


„ (14) 


. (16) 


„ (18) 


(11) 


(13) 


(15) 


(17) 


logic symbol, 'ALS466, 'LS468t 
- (1) 




logic symbol, 'ALS467, 'LS467 



1Y1 

1Y2 

1Y3 

1Y4 



2Y1 

2Y2 

2Y3 

2Y4 


1Y1 

1Y2 

1Y3 

1Y4 


2Y1 

2Y2 

2Y3 

2Y4 


pin assignments 


J. N PACKAGES 

1 G1 

1 1 

Y5 

2 

A1 

12 

A5 

3 

Y1 

13 

Y6 

4 

A2 

14 

A6 

5 

Y2 

15 

Y7 

6 

A3 

1 6 

A7 

7 

Y3 

17 

Y8 

8 

A4 

18 

A8 

9 

Y4 

19 

G2 

10 

GND 

20 

V CC 


'ALS465, 'ALS466 


FH.FN 

PACKAGES 

1 G1 

1 1 

Y5 

2 

A1 

12 

A5 

3 

Y1 

13 

Y6 

4 

A2 

14 

A6 

5 

Y2 

1 5 

Y7 

6 

A3 

16 

A7 

7 

Y3 

1 7 

Y8 

8 

A4 

18 

A8 

9 

Y4 

19 

G2 

10 

GND 

20 

V CC 


For chip carrier information, 
contact the factory. 


pin assignments 


ifiw | 


HI 

Bu 

B 


EEI 

ini 

B 


EEI 

ea 



EEI 


B 


ED 

EEI 

B 


m 


B 


ED 

Btrfl 

n 


m 

R 7 .fl 

D 


ED 


m 


EEI 



'ALS467, 'ALS468 


FH. FN PACKAGES 

1 1G • 

1 1 

2Y1 

2 

1A1 

12 

2A1 

3 

1Y1 

13 

2Y2 

4 

1A2 

14 

2A2 

5 

1Y2 

15 

2Y3 

6 

1 A3 

16 

2A3 

7 

1Y3 

17 

2Y4 

8 

1A4 

18 

2A4 

9 

1Y4 

19 

2G 

10 

GND 

20 

Vec 


For chip carrier information, 
contact the factory. 


T Pin numbers shown on logic symbols 
are for J and N packages only, 
nc — no internal connection. 
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PRODUCT GUIDE 


4-BIT-SLICE 
CASCADABLE 
PROCESSOR 
ELEMENTS 
typical performance 


TYPE 

OPERA- 

TION 

TIME 

'LS481 

120 ns 

'S481 

100 ns 


SN74LS481 (J.N) 
SN74S481 (J,N) 


functional block diagram 



I 



pin assignments 

J, N PACKAGES 

1 BI/02 26 Wl 

2 DI/03 26 Wl 

3 A13 27 XL 

4 A1 2 28 XL 

6 All 29 DC 

8 A10 30 D1 

7 OPO 31_DC 

8 OPT 32_DC 

9 0P2 33 DC 


12 V C C 38 GT 

13 0P8 “37 Tl 

14 0P5 38 AC 

15 0P8 39 AC 

16 P09 40 AC 

17 0P4 41 AC 

Ti 42 AC 

79 POS 43 flT 

20 Y/AG 44 Zl 

21 X/LG 45 CL 



y OUT 

AHITH> OUT (MSP) 
COUT '• 

EQUAL 


Texas Instruments 
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PRODUCT GUIDE 


484 , 485 

BCD-TO-BINARY AND 
BINARY-TO-BCD CODE 
CONVERTERS 
('484 BCD-to-blnary) 
(‘485 binary-to-BCD) 
typical performance 


logic symbol 'S484t 


TYPE 

DELAY TIME 

PER PKQ LEVEL 

TOTAL 

POWER 

'S484 

45 ns 

525 mW 

'S485 

45 ns 

525 mW 


SN54S484 (J,FH) 
SN54S485 (J,FH) 

SN74S484 (J,N,FN) 
SN74S485 (J,N,FN) 


115) 


(16) 


J (ti 


(4) 


(3) 



t 

(21 


(1) 


(19) 


(18) 


(17) 



& 

EN 


2/Gct 

4/Ga 

8 

2 (3 V 
4(3'7 

q n V7 

JSL 

(8) 

a V0 

10 

o p v 
16(3V 

_a_ 

mi 

20 

J* p V 

(12) 

40 

64 (3 V 

(13) 

80 

128 p v 

(14) 

160 

256 0 V 



-Y3 
-Y4 
■ Y5 
■Y6 
-Y7 

-ya 


logic symbol 'S485t 


pin assignments 






KIM 

i mm 

mi 

BMI 


EH 

KOI 

kzh 

IB 


a 

wm 



m 

■ail 

IB 


DEI 

ksm 



Q 

■Oil 

IKM1H: 

di 

■Oil 



03 

mm\ 

IB 


IQ 

tm 



m 

tai 

IB 


03 

Mm 




■an 

IB 




a 

■HH 


Oil 

IB 






(mi 

IB 



tn 


E3 


inn 





9-BIT 

BINARY 


9-BIT 

BINARY 



LSD 


MSD 


490 


DUAL DECADE COUNTERS 
typical performance 


TYPE 

COUNT 

FREQ 

CLEAR 

TOTAL 

POWER 

•490 

25 MHz 

HIGH 

225 mW 

•LS490 

35 MHz 

HIGH 

75 mW 


SN54490 (J,FH) SN74490 (J,N) 
SN54LS490 (J,FH) SN74LS490 (J,N,FN) 


logic symbol^ 



2SET9 
2CLK 


pin assignment* 


J, N PACKAGES 

FH. FN PACKAGES 

HEE23 


2O 0 

1 no 


nc 

a 


(El 

E9 

a 


SI 

Mm 

B 

MEM 

(n 

tsm 

B 

■f-tt.i 

a 

*Em 

□ 

irnn 

m 

■■hM 

□ 

Ksum 

a 

E9 

D 

MESm 

a 

tsm 

B 

BLLiii 

03 

EB3 

D 

DU 

(a 

EO 

1QE9H 

16 

nc 

K3 

■em 

(a 

mu 

B 

mnm 

a 

turn 

El 

EEEfl 

(El 

■sm 

B 

w-m 

03 

■HHl 





IB 

i°p 

19 

2CLK 





m 


El 

EZ7B 


T Pin numbers shown on logic symbols are for J and N packages only, 
nc — no internal connection. 
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PRODUCT GUIDE 


• Compares two 8-bit words 


TYPE 

INPUT 

PULL-UP 

RESISTOR 

OUTPUT FUNCTION 
AND 

CONFIGURATION 

COMPARE 

TIME 

POWER 

ALS518 j 

yes 

P * Q open-collector 

17.5 ns 

50 mW 

ALS519 

no 

P = Q open-collector 

17.5 ns 

37.5 mW 

ALS520 

yes 

P = Q totem-pole 

9 ns 

50 mW 

ALS521| 

no 

P ■ Q totem-pole 

9 ns 

37.5 mW 

ALS522 

yes 

P-Q open-collector 

15.5 ns 

50 mW 


518 , 519 , 520 , 

521,522 

8-BIT MAGNITUDE 
COMPARATORS 


SN54ALS51 8(J,FH) 
SN54ALS51 9 (J,FH) 
SN54ALS520 (J,FH) 
SN54ALS521 (J,FH) 
SN54ALS522 (J,FH) 


SN74ALS518(N,FN) 
SN74ALS51 9 (N,FN) 
SN74ALS520 (N,FNI) 
SN74ALS521 (N,FN) 
SN74ALS522 (N,FN) 


logic symbol 'ALS518, 'ALS519t 


pin assignments, 'ALS518, 'ALS519 






mni 

IBS 

ilHZBE 

iKS 

KQKmii 

IKI9 

iron 


ICTBMI 

IEKEK 



EMEU. 

lEKM 


wmm 

ITBII 

\rmtu 

tmzm 

wmm 

wrmm\ 

\mmm 


Inra 

nd 

n*« 

mail 










EUQI 

Itt.MJI.l 

EM25SS 


logic symbol 'ALS520, 'ALS521t 



logic symbol 'ALS522t 


LL-.,r^ 

121 

14) 

161 

(SI 

111) 

(131 

115) 

1171 

(3) 

(5) 

(7) 

(91 

(12) 

(14) 

(16) 

(18) 


COMP 

t> 


? p 




1P=Q Q 


pin assignments, ‘ALS520, 'ALS521, 
'ALS522 


J. N PACKAGES 

FH. FN PACKAGES 

1 G 

11 

mam 


1 1 

P4 

2 

P0 

12 

ESI 

IB 

P0 

12 

Q4 

m 

WM 

EH 

mm 

IB 

E9 

IQ 

E9 

D 

mm 

KD 

mm 

ID 

PI 

Id 

E9 

5 

Q1 

15 

Oil 

IB 

Q1 

m 

CD 

□ 

wzm 

16 

mm\ 

IB 

P2 

m 

mrm 

D 

mm 

DEI 

wm\ 

IB 

O 

m 

EH 

□ 

EM 

m 

mm 

IB 

El 

EEl 

mm 

9 

mm 

eh 

liQj 

L® 

Q3 

EH 

lal 

33 

I0ZO1 

EH 

SHIP 

m 

BEEE1 

m 

BBI 


Texas Instruments 
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PRODUCT GUIDE 


533 

OCTAL D-TYPE TRANSPARENT 
LATCHES 

• Three-state buffer-type outputs 
drive bus lines directly 

• Inverting outputs 
typical performance 


TYPE 

OUT¬ 

PUTS 

DELAY 

TOTAL 

POWER 

ALS533 

a 

10 ns 

60 mW 

AS533 


5 ns 



SN54ALS533 (J,FH) SN74ALS533 (N.FN) 
SN54AS533 (J.FH) SN74AS533 (N.FN) 


logic symbolt 


nr. (u 

EN 

Cl 

3_C 


r (ID 

in (3) 

t> 

A 

a 

on (4) 

-J6) „g 


nn <7) 

— (6) 


an (8) 

— 0) - ^ 


fin (13) 

—C2) 


fin (14) 


-J«> CO 

7n (17) 


Oifl) 

fin (18) 




pin atslQnmente 


J. N PACKAGES 

FH. FN PACKAGES 

nmi 

'1 

c 

\mmxm 

" 

c 

B 

warn 

KB 

mm 

IE 

KM 

IB 

can 

B 

mm 

KB 

can 

3 

ID 

KB 

KB 

* 

2D 

u 

8D | 

4 

2D 

IB 

mm 

B 

mm 

KB 

mm\ 

6 

2d 

IB 

IB 

n 

E9 

IB 

Eai 

ID 

E3 

IB 

mm 

7 

3D 

17 

70 

7 

30 


7D 

□ 

mm 

IB 

can 

8 

4D 

IB 

mm 

B 

mm 

IB 

tm\ 

9 

4d 

19 

8Q 

U 


EB 

ET1I 

10 

GND 

20 

vcc 


534 


OCTAL D-TYPE EDGE- 
TRIGGERED FLIP-FLOPS 

• Three-state buffer-type outputs 
drive bus linos directly 

• Inverting outputs 


typical performance 


logic symbolt 


OC 

CLK- 

1D- 

2D- 

3D- 

4D- 

5D- 

60- 

70- 

8D- 


: (1) ^ 

EN 

, dll 



> Cl 


(3) 


(4) 


(71 


(81 


(13) 


(14) 


TYPE 

F-MAX 

PWR/ 

F/F 

I DATA TIMES | 

SET-UP 

HOLD 

ALS534 

50 MHz 

10.4 mW 



AS534 

165 MHz 





(17) 


(18) 


ID 





(5) , 


(6) 


(9) 


(12) 


(15) , 


(16) . 

^ (19) ' 


SN54ALS534 (J.FH) SN74ALS534 (N.FN) 
SN54AS534 (J.FH) SN74AS534 (N.FN) 


pin assignments 


J. N PACKAGES | 



KB 

K353II 

mmm 

KB 

Bd 

B 

mm 

KB 

can 

2 

10 

KB 

IB 

3 

ID 

■B 

mm\ 

3 

ID 

KB 

cai 

* 

2D 

IB 

can 

4 

2D 

KB 

EM 

B 

mm 

KB 

KB 1 

5 

2Cj 

15 

ed 

D 

mm 

ie 

70 

8 

3d 

■B 

KB 

B 

mm 

17 

7D 

7 

3D 

KB 

EB 

8 

4D 

IB 

ESI 

B 

4D 

IB 

EB 

B 

mm 

19 

ESI 

9 

o 

IB 

EB 

a 


IB 

rail 

m 

w-iri-i 

EB 

wm 


tPin numbers shown on logic symbols are for J and N packages only. 
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PRODUCT GUIDE 


538 

3- TO 8-LINE DECODERS/ 
DEMULTIPLEXERS 


• Three-state outputs 

• Output polarity control 

• Multiple enables for expansion 


typical performance 


TYPE 

SELECT 

TIME 

ENABLE 

TIME 

TOTAL 

POWER 

'ALS538 





SN54ALS538 (J,FH) SN74ALS538 (N, FN) 


logic symbolt 


(121 


OE1 

OE2 


< 5 ) 1 ^ 


( 6 ) 


(7) 


UZL 


oii22L 
G2J11L 


G4-H 6 >^ 



X/Y 



N<3 

> 



& 

EN 



1 


0, aJ3 V 

1, a,(5 V 

2, aj3V 

(3) 


(2) 



(1) 

4 


(19) 

& 


4, a ,0 V 

(18) 



(8) 


Ga 

6, aJSV 

7, 

(9) 



(11) 





■ YO 
• Y1 

■ Y2 
Y3 
Y4 

■ Y5 

■ Y6 

■ Y7 


OR 



YO 

Y1 

Y2 

Y3 

Y4 

Y5 

Y6 

Y7 


pin assignments 


J. N PACKAGES 

1 Y2 

kh 

■a 

2 

Y1 

m 

wm 

B 

es 

KQ 

W 3 M 

D 

Ii3l 

□ 

gnu 

□ 

iaa 

KOI 

».tl 

6 

A 

El 


7 

B 

’7 

C . 

8 

Y5 

KOI 

wm 

B 

wm 

m 

Bi 

Ed 


EM 

Egj 


FH. FN PACKAGES 

1 Y2 

kh 

wm 

2 

Y1 

Ed 

wm 

3 

YO 

KOI 

eh 

BI 

Ea 

KQ 

K< V 

HO 

WM 3 

Ed 

tffl 

6 

A 

m 

EH 

7 

B 

i m 

Hi 

8 

Y5 

m 

wm 

9 

Y6 

o 

El 

m 

■<17 1-1 

EM 

ESI 


* Pin numbers shown on logic symbols are for J and N packages only, 
nc — no internal connection. 
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PRODUCT GUIDE 


539 

2- TO 4-LINE DECODERS/ 
DEMULTIPLEXERS 

• Three-state outputs 

• Output polarity control 


typical performance 


TYPE 

SELECT 

TIME 

ENABLE 

TIME 

TOTAL 

POWER 

'ALS539 





SN54ALS539 (J,FH> SN74ALS539 (N, FN) 


logic symbols* 



1Y0 

■1Y1 

1Y2 

1Y3 


2Y0 

2Y1 

2Y2 

2Y3 


•1Y0 

■ 1Y1 
• 1Y2 

■ 1Y3 


■2Y0 

■2Y1 

•2Y2 

■2Y3 


pin assignments 


J, N PACKAGES 


111 

ESI 

H 

mi 

MEM 


o 

mi 

MEM 

EH 

D 

■za 

KQ 

mm 

D 

mm 

D3 

Wig 

11 

mm 

MEM 

ELI 

JL 

2B 

MEM 

mm 

□ 

msa 

18 

IB 

B 

mm 

IE1 

KEO 

1° 

GND 

20 

v cc 


FH,FN PACKAGES 

1 1Y2 

11 

2Y1 

2 

1Y1 

12 

2Y0 

3 

1Y0 

13 

2AL 

4 

1AL 

14 

20E 

5 

10E 

15 

2G 

6 

2A 

16 

1(3 

7 

28 

17 

1A 

8 

2Y3 

18 

IB 

9 

2Y2 

19 

1Y3 

10 

GND 

20 

Vcc 


f Pin numbers shown on logic symbols are for J and N packages only, 
nc — no internal connection. 
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PRODUCT GUIDE 


540 , 541 

OCTAL BUFFERS AND 
LINE DRIVERS 

• Three-stats output drives bus lines 

or buffer memory address registers 

• 'LSS40 for Inverted data output 

• 'LS541 for true data output 


typical performance 


TYPE 

DELAY 

MAX 

SOURCE 

CURRENT 

MAX 

SINK 

CURRENT 

SN64ALS540 

■Erra 



SN74ALS540 

Mill 



SN54ALS541 

1-l.f 


BIIhU 

SN74ALS541 

■Q33 


B Ll.iLI 

SN54LS640 

lEGEl 


liHSM 

SN74LS540 



EE9 

SNB4LS541 

■EE9 


HiiLM 

SN74LS641 



B LBiiLI 


SN54ALS540 <J,FH) 
SN54ALS541 (J,FH) 
SN54LS540 (J,FH) 
SN54LS541 (|J,FH) 


SN74ALS640 (N,FN) 
SN74ALS641 (N,FN) 
SN74LS540 (J,N,FN) 
SN74LS541 (J,N,FN) 


logic tymbol, 'LS540, 'ALSB40t 

n, ID 


01 

02-LI81 N 


& 


EN 


( 2 ) 


131 


(7) 


(9) 


' X-iPI y? 

V3 

M-Y4 


(18) 


■Y1 


M^-Y5 


• K (121 


■Y7 

biJllLY8 


logic symbol, 'LS641, 'ALS5411 

X, (1) 


01 

Q 2 J19l_fcJ 


EN 


A1- 

A2- 

A3- 

A4- 

A5- 

AB- 

A7- 

A8- 


(2) 

> V 

(181 

. (3) 

117) 


(4) 

116) 


(5) 

(16) 


1 ' 6| 

(14) 


1 171 

(13) 


. (81 

(12) 


1 ,9) 

(11) 





-Y1 

-Y2 

-Y3 

-Y4 

-Y6 

-YB 

-Y7 

-YB 


pin stslgnmentt 


J, N PACKAGES ] 

FH, FN PACKAQES | 

McM 

11 

ran 

Hill 

1 1 

Y8 l 


no 

EDI 

ID 

A1 

in 

wm 

D 

wm 

KO 

edi 

ID 

A2 

SH 

warn 

a 

wm 

m 

wm 

ID 

A3 

14 

YB 

5 

A4 

m 

wm 

ID 

A4 

15 

Y4 

« 

A5 

m 

KOI! 

ID 

A5 

HI 

I'M 

7 AS 

in 

ini' 

ID 

A6 

m 

KOI 

□ 

wm 

D 3 

wm 

ID 

wsm 

m 

wsm 

M 

mm 

m 

wm 

ID 

wm 

m 

■a! 

m 


eh 

EH 

ID 

iBIU 

EH 

na 


7 Pin numbers shown on logic symbols are for J and N packages only. 


nc — no Internal connection. 
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PRODUCT GUIDE 


560 

SYNCHRONOUS 4-BIT 
COUNTERS 

(decade, synchronous and 
asynchronous clear) 

typical performance 


TYPE 

COUNT 

FREQ 

CLEAR 

TOTAL 

POWER 

'ALS560 

30 MHz 

Low 

100 mW 


SN54ALS560 <J,FH) SN74ALS560 (N,FN) 


logic symbolt 


pin assignments 




561 


logic symbolt 


SYNCHRONOUS 4-BIT 
COUNTERS 

(binary, synchronous and 
asynchronous clear) 

typical performance 


TYPE 

COUNT 

FREQ 

CLEAR 

TOTAL 

POWER 

'ALS561 

40 MHz 

Low 

100 mW 


G 

ENT 

ENP 

SCLR 


SN54ALS561 (J,FH) SN74ALS561 (N,FN) 


11 . 7 1 r~-^ EN10 
( 12 ) 


(7) 


J91^ 


( 2 ) 


jsl3 


( 1 ) 




G1 

G2 

6CT=0 [SYNC CLR] 
M3 [COUNT] 

M4 [SYNC LOAD] 
M5 [COUNT] 

> C6/1,2,3,5+ 

Z7 

CT=0 


(3) 


C8 

X 


7, 1, 2, 9 
1 (CT=15)G9 


(4) 


(5) 


( 6 ) 


4, 6D/8D 


10 V 


(18) 


(19) 


(16) 


(15) 


(14) 


(13) 


CCO 

RCO 

Oa 

Qb 

Qc 

q d 


pin assignments 



J. N PACKAGES 




2 

CLK 

fa 

E2QH : 

3 

A 

fa 

ESHi 

4 

B 

UJ 

E3H 

5 

C 

15 

Qb 

6 

D 

16 

Qa 

7 

ENP 

17 


n 


03 


D 


fa 

E2SI 

S3 


SI 

EH 


■■nrwriTOTTcn** 


fa 


a 

ggJJH 

IB 

EZOHi 

B 

H 

fa 

I32IH 

U 

DIB 

ta 

Eim 

B 

m 

IB 

E9H 

B 

E^BI 

IB 

EQH 

B 

H29BI 

aa 

BdBH 

a 


03 

13331 

B 

t iiii.B 

IB 

teem 

■a 


fa 

K23B 


Pin numbers shown on logic symbols are for J and N packages only. 


Texas Instruments 
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PRODUCT GUIDE 


SYNCHRONOUS 4-BIT 
UP/DOWN COUNTERS 

(decade, synchronous and 
asynchronous clear) 

typical performance 


TYPE 

COUNT 

FREQ 

CLEAR 

TOTAL 

POWER 

'ALS568 

30 MHz 

Low 

93 mW 


logic symbol* 


SN54ALS568 (J,FH) SN74ALS568 (N.FN) aclr-1!!- 


EN10 
Ml (UP| 

M2 IOOWN! 

> C5/1,4,7,8+/2,4,7,8 — 


5CT-0 
M3 ILOADI 
M4 (COUNT) 
CT-0 


1.7 (CT-91 G9 

2.7 ICT-OI G9 


pin assignment 





SYNCHRONOUS 4-BIT 
UP/DOWN COUNTERS 

(binary, synchronous and 
asynchronous clear) 

typical performance 


logic symbol* 


TYPE 

COUNT 

FREQ 

CLEAR 

TOTAL 

POWER 

'ALS569 

40 MHz 

Low 

93 mW 


SN54ALS569 (J,FH) SN74ALS569 (N.FN) 


EN10 
Ml IUPI 
M2 (DOWN) 

~> C5/1,4,7,8*/2,4,7,8- 


pin assignment 





5CT*0 
M3 [LOADl 
M4 [COUNT] 
CT=0 


1.7 <CT*15) G9 
2.7 (CT*0) G9 


tMaLi nmaj i tM-nnJ» 


tPin numbers shown on logic symbols are for J and N packages only. 
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PRODUCT GUIDE 


logic symbol* 


pin assignment* 


OCTAL D-TYPE TRANSPARENT 
LATCHES 

• Functionally equivalent to 

'LS373 and 'S373 

• Three-state buffer-type outputs 

drive bus linos directly 

• Approximately half the power 

of ‘LS373 

typical performance 


CC-ULc* 

EN 

(ill 



Cl 

'-I r— 


TYPE 

OUT¬ 

PUTS 

DELAY 

TOTAL 

POWER 

'ALS573 

Q 

11 ns 

67.B mW 

'ASB73 






SN54ALS573 (J,FH) 
SN54ASB73 (J,FH) 


SN74ALS573 (N,FN) 
SN74AS573 (N,FN> 


OCTAL D-TYPE EDGE- 
TRIGGERED FLIP-FLOPS 

e Functionally equivalent to 
'LS374 and 'S374 
• Three-state buffer-type outputs 
drive bus lines directly 
e Approximately half the power of 
'LS374 

typical performance 


1 I DATA TIMES 


logic symbol* 


*max 

PWR/ 


F-F 


iwEmmESEiEawxMasmmMml 


t Rising edge of clock pulse 
SN54ALS574 (J.FHI SN74ALS574 (N,FN) 
SN54AS574 (J.FH) SN74AS574 (N,FN) 


OCTAL D-TYPE EDGE- 
TRIGGERED FLIP-FLOPS 

• 3-state buffer-type outputs 
drive bus-linos directly 

• Noninverting outputs 

typical performance 


DATA TIMES 


SET¬ 

UP 


■ I HI ■— 


tRising edge of clock pulse 
SN54ALS575 (J.FH) SN74ALS575 (N,FN) 
SN54AS575 (J,FH) SN74AS575 (N.FNI 



logic symbol, 'ALSB75, 'ASB7B 
(2) i^r—-I 




pin assignments 



pin assignment 

J, N PACKAGES 
~i S*B‘ 13 nc 

i K u at 

3 10 16 6Q 

4 2D 18 7Q 

6 3D 17 6Q 

IQ 6 4D 18 BQ 

7 BD 19 4Q 

8 6D 20 30 

30 9 7D 21_ 2Q_ 

40 10 8D 22 IQ 


11 nc 23 nc 

12 GND 24 Vcc 


FH, FN PACKAGES 

1 nc 16 nc 

‘ 2 CLR 16 nc 

3 17 CLK 

4 ID IB BQ 

6 2D 19 7Q 

6 3D 20 6Q 

7 4D 21 SO 

B nc 22 nc 

9 6D 23 4Q 

10 6D 24 3Q 

' ll 7D 26 2Q 

12 8D 26 IQ 

13 nc 27 nc 

14 GND 28 VcC 


* Pin numbers shown on logic symbols are for J and N packages only, 
nc — no Internal connection. 


Texas Instruments 
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PRODUCT GUIDE 


3/0 

OCTAL D-TYPE EDGE- 
TRIGGERED FLIP-FLOPS 

• Buffer-type outputs drive bus 

lines directly 

• Inverted outputs 

typical performance 


TYPE 

*max 

PWR / 

F-F 

•ALS576 

50MHz 

8.4 mW 

'AS576 




logic symbol* 


SN54ALS576 (J,FH) SN74ALS576 <N,FN) 
SN54AS576 (J,FH) SN74AS576 (N,FN) 



pin assignments 


lEEaEgEi 






| DATA TIMES 

TYPE 

*max 

POWER/ 

F-F 

SET¬ 

UP 

HOLD 




‘Rising edge of clock pulse 
SN54ALS577 (J,FH) SN74ALS577(N,FN) 
SN54AS577 (J,FH) SN74AS577(N,FN) 


tPin numbers shown on logic symbols are for J and N packages only 
nc — no internal connection. 


Texas Instruments 

I NCOR PORATED 

POST OFFICE BOX 225012 • DALLAS, TEXAS 75265 


































PRODUCT GUIDE 


580 


OCTAL D-TYPE TRANSPARENT 
LATCHES WITH INVERTED 
OUTPUTS 

• Three-state buffer-type outputs 
drive bus lines directly 

typical performance 


logic symbol 1 ' 
( 1 ) 


pin assignments 


OC- 


*HEN 


(11) 


TYPE 

DELAY 

TOTAL 

POWER 

'ALS580 

11 ns 

67.5 mW 

'AS580 




SN54ALS580 (J,FH) 
SN54AS580 (J,FH) 


SN74ALS580 (N,FN) 
SN74AS580 (N,FN) 


( 2 ) 


ZL 


(3) 


(4) 


(5) 


(7) 


( 8 ) 


(9) 


(19) 


(18) 


23 


(16) 


(15) 


43 

. 55 

UiHL 6 Q 


J, N PACKAGES | 

FH, FN PACKAGES 

1 oc 

11 

C 

Lira 

11 

C 

2 

ID 

12 

BQ 

2 

ID 

12 

8(5 

3 

2D 

13 

70 

3 

20 

13 

70 

4 

3D 

14 

65 

4 

3D 

14 

65 

5 

4D 

15 

55 

5 

4D 

15 

55 

6 

5D 

16 

40 

6 

5D 

16 

40 

7 

6D 

17 

30 

7 

6D 

17 

30 

8 

7D 

18 

25 

8 

7D 

18 

25 

9 

8D 

19 

IQ 

9 

8D 

19 

IQ 

10 

GND 

20 

Vcc 

10 

GND 

20 

Vcc 






( 12 ) 


590 , 591 

8-BIT BINARY COUNTERS 
WITH OUTPUT REGISTERS 

• ‘LS590 has three-state register 

outputs 

• ‘LS591 has open-collector 

register outputs 

• Counter has direct clear 

typical performance 


logic symbol, ‘LS590 1 


pin assignments 




EN3 
> C2 




P* 1 + 


(CT = 255) Z4 + 


TYPE 

MAX 

COUNT 

FREQ 

PARALLEL 

LOAD 

CLEAR 

TOTAL 

POWER 

'LS590 

20 MHz 

SYNC 

SYNC-L 

166.5 mW 

'LS591 

20 MHz 

SYNC 

SYNC-L 

155 mW 


CT - 0 

K r 1 

r 


2D > 3V 
















( 1 ) 


(5) 


(7) 


-Q A 

-Ob 

-Oc 

-Qd 

-q e 

-Of 

-Qg 

-Qh 


SN54LS590 (J,FH) 
SN54LS591 (J,FH) 


SN74LS590 (J.N.FN) 
SN74LS591 (J,N,FN) 


| J, N PACKAGES | { 

i o B 

9 RCO 

2 Qc 

10 CCLR 

3 Qd 

1 1 CCK 

4 Q E 

~ ii~2 tCKEN 1 

5 Qp 

13 RCK 

6 q g 

f4 3 

7 Qh 

15 Q A 

8 GND 

< 

o 

o 


FH. FN PACKAGES | | 

1 nc 

11 nc 

2 Q B 

12 RCO 

3 Qc 

13 CCLR 

4 Qq 

14 CCK 

5 q e 

15 CCKEN 

6 nc 

16 nc 

7 Q F 

17 RCK 

b q g 

~T8 B 

9 q h 

is Qa 

10 GND 

20 V cc 


logic symbol, ‘LS591 1 


RCKi^l 


EN3 

>C2 


il2)jsJ 


CCK ilIL 

cclrJHt4ct = o 




(CT = 255) Z4 + 


___c 

2D > 3£ 


(4) 


(5) 


(7) 


-Qa 

-Qb 

-Oc 

Qd 

■Qe 

o f 

Qg 

Qh 


1 Pin numbers shown on logic symbols are for J and N packages only, 
nc — no internal connection. 


6-136 
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PRODUCT GUIDE 


592 

8-BIT BINARY COUNTERS 
WITH INPUT REGISTERS 

• Has parallel register inputs 

• Counter has direct overriding 

load and clear 

• Guaranteed counter frequency 

. . .dc to 20 MHz 
typical performance 


logic symbol^ 


pin assignments 


CCLR 

CCkEfT 


( 12 ), 


cload * ■ 41 r-4 


MAX 

COUNT 

FREQ 

PARALLEL 

LOAD 

CLEAR 

TOTAL 

POWER 

20 MHz 

SYNC 

SYNC-L 

130 mW 


( 1 ) 


SN54LS592 (J,FH) 
SN74LS592 (J,N,FN) 


(7) 


CTR8 

CT = 0 

G3 

>3+ CT = 255 

C2 

> Cl 

n r 

r 

ID 

2D 










- 






J. N PACKAGES | 

1 B 

9 

RCO 

2 

c 

10 

CCLR 

3 

D 

11 

CCK 

4 

E 

12 

CCKEN 

5 

F 

13 

RCK 

6 

G 

14 

4l6ad 

7 

H 

15 

A 

8 

GND 

16 

Vcc 


FH. FN 

PACKAGES 

1 nc 

11 nc 

2 

B 

KEI 

»iW.« 

3 

C 

m 

K3H1H 

4 

0 

m 

(•OSHl 

5 

E 

KQ 


6 

nc 

16 nc 

7 

F 

KEI 


8 

G 

KEI 


9 

H 

19 

* 

a 


Ka 



593 


8-BIT BINARY COUNTERS 
WITH INPUT REGISTERS 

• Has parallel three-state I/O: 

register inputs/counter 
outputs 

• Counter has direct overriding 

load and clear 

• Guaranteed counter frequency 

. . .dcto 20 MHz 

typical performance 


logic symbol* 

„ (19) 


pin assignments 


ft JliLcJ 


( 12 ) 


(13) 


MAX 

COUNT 

FREQ 

PARALLEL 

LOAD 

CLEAR 

TOTAL 

POWER 

20 MHz 

SYNC 

SYNC-L 

177 mW 


(17) 


RCKEN "'* f-H 
„„„ (16) 


A/Qa —O-i 


SN54LS593 (J,FH) 
SN74LS593 (J,N,FN) 


B/Q B 


( 2 ). 


C/0c2* 

14T 

°™°l! 

h/q h —♦ 


>1 

CTR8 

EN6 

CT ■ 0 


>1 

G4 


CT = 255 

C3 



G1 

>1C2 

r 

r 

2D 

V 5,6 

3D P Z5 - 
















(11) 


J. N PACKAGES 

1 a/q a 

m 


D 

tmm 

KEI 

Ed!® 

3 

C/Q C 

,3 

CCK 

4 

d/q d 

KEI 


5 

e/q e 

15 

CCKEN 

K3 

■sai 

KQ 

EQ3B 

D 


KEI 

a;mwil 

O 

msm\u 

18 

S’ 

B 


19 

G 

m 


El 

ESM 




mm 



m 

IiKlH 

D 

DEM 

IQ 

tWIM * 

11 

E 

KB 


D 

Esm 

IEJ 


m 

BeM 

KB 


u 

EZ2X 

KQ 


B 

Ei'jm 

IQ 


D 

E3EBM 

KQ 


n 


IB 


n 


E3 

isaH 


* Pin numbers shown on logic symbols *t 
nc — no internal connection. 


» for J and N packages only. 
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PRODUCT GUIDE 


594 

8-BIT SHIFT REGISTERS 
WITH OUTPUT LATCHES 

• Serial-in, parallel-out shift registers 
with storage 

• Buffered outputs 

• Guaranteed shift frequency 
... dc to 20 MHz 

typical performance 


logic symbol* 


TYPE 

SERIAL 

DATA 

INPUT 

ASYNC 

CLEAR 

TOTAL 

POWER 

'LS594 

D 

Low 



SN54LS594 (J,FH) SN74LS594 (J,N,FN) 



595 , 596 


8 BIT SHIFT REGISTERS 
WITH OUTPUT LATCHES 

• Serial-in, parallel-out shift 

registers with storage 

• 'LS595 has three-state parallel 

outputs 

• 'LS596 has open-collector 

parallel outputs 

• Guaranteed shift frequency 

. . . dc to 20 MFIz 

typical performance 


logic symbol, ‘LS595* 
^ (13) 


TYPE 

SERIAL 

ASYNC 

TOTAL 


INPUT 

CLEAR 

POWER 

'LS595 

D 

LOW 

167 mW 

•LS596 

D 

LOW 

160 mW 



logic symbol, 'LS596* 


SN54LS595 (J,FH) 
SN54LS596 (J,FH) 


SN74LS595 (J,N,FN) 
SN74LS596 (J,N,FN) 



pin assignments 

J, N PACKAGES 

1 Q B 9 0 H ' ~ 

2 Qc 10 SftCLR 

~3 Qq 11 SRCK 

~4 Or 12 RCK 


7 Qh 15 Qa 

6 GND 16 V CC 

FH, FN PACKAGES 
1 nc pH nc 

2 Qb i^ Qh- 

3 Qc 13 SRCLR 

Qq 14 SRCK 

~5 Of T6 RCK 


|10 GND | 20 V C C 

pin assignments 


J, N PACKAGES | 

i Qb 

9 

Qh' 

2 

Qc 

10 

SRCLR 

3 

Qd 

1 1 

SRCK 

4 

Oe 

12 

RCK 

5 

Qf 

13 

tr 

6 

Qq 

14 

SER 

7 

Qh 

1 5 

Qa 

8 

GND 

16 

V CC 


FH. FN 

PACKAGES ] | 

1 nc 

1 1 

nc 

2 

Qb 

12 

Qh- 

3 

Qc 

13 

SCLr 

4 

Qd 

14 

SCK 

5 

Qe 

15 

RCK 

6 

nc 

16 

nc 

7 

Qf 

17 

TT 

8 

Qg 

18 

SER 

9 

Qh 

19 

Qa 

10 

GND 

20 

v cc 


1 Pin numbers shown on logic symbols are for J and N packages only, 
nc — no internal connection. 
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PRODUCT GUIDE 


597 

8-BIT SHIFT REGISTERS 
WITH INPUT LATCHES 

• Has parallel storage register 

inputs 

• Shift register has direct over¬ 

riding load and clear 

• Guaranteed shift frequency 

... dc to 20 MHz 

typical performance 


logic symbol* 


TYPE 

SERIAL 

DATA 

INPUT 







SN54LS597 (J,FH) SN74LS597 (J,N.FN) 



pin assignments 

J, N PACKAGES 
T B I 9 Qh- 


6 G 14 SER 

7 H 15 A 

8 GND 16 V CC 


[| FH, FN PACKAGES || 


11 

nc 

2 

B 

12 

q h - 

3 

c 

13 

SRCLR 

4 

D 

14 

SRCK 

5 

E 

15 

RCK 

6 

nc 

16 

nc 

LL f 

17 

SRLOAD 

8 

G 

18 

SER 

9 

H 

19 

A 

10 

GND 

20 

v cc 


598 

8-BIT SHIFT REGISTERS 
WITH INPUT LATCHES 

• Has parallel three-state I/O 

storage register inputs, shift 
register outputs 

• Shift register has direct over¬ 

riding load and clear 

• Guaranteed shift frequency 

... dc to 20 MHz 

typical performance 


logic symbol* 


TYPE 

SERIAL 

DATA 

INPUT 

ASYNC 

CLEAR 

TOTAL 

POWER 

'LS598 

D 

LOW 

177 mW 


SN54LS598 (J,FH) SN74LS598 <J,N,FN) 



pin assignments 


J. N PACKAGES 


* Pin numbers shown on logic symbols are for J and N packages only, 
nc — no internal connection. 


Texas Instruments 
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PRODUCT GUIDE 


600 

MEMORY REFRESH 
CONTROLLERS 

• Controls refresh cycle of 4K or 16K 

dynamic RAM's 

• Three-state outputs drive bus 

lines directly 

• Time to initiate refresh request 

is typically 30 ns 

• Refresh modes: transparent, 

burst 

SN54LS600A (J) SN74LS600A (J,N) 


pin assignments 



j,p 

PACKAGES 

1 BUSY 

11 

rcrSShi 

2 

AO 

12 

RC RAS LO 

3 

A1 

13 

REF REQ1 

4 

A2 

14 

REF REQ2 

5 

A3 

15 

RAS 

6 

A4 

16 

HOLD 

7 

A5 

17 

LATCHED RCO 

8 

A6 

18 

RESET LATCHED RCO 

9 

4K/16k 

19 

RC BURST 

10 

GND 

20 

Vcc 



For chip carrier information, contact the factory. 


601 

MEMORY REFRESH 
CONTROLLERS 

• Controls refresh cycle of 64K 

dynamic RAM's 

• Three-state outputs drive bus 

lines directly 

• Time to initiate refresh request 

is typically 30 ns 

• Refresh modes: transparent, 

burst 

SN54LS601 A (J) SN74LS601 A <J,N) 


pin assignments 




J.N 

PACKAGES 

1 BUSY 

1 1 

RC RAS HI 

2 

A0 

12 

RC RAS LO 

3 

A1 

13 

REF REQ1 

4 

A2 

14 

REF REQ2 

5 

A3 

1 5 

RAS 

6 

A4 

16 

40Lt5 

7 

A5 

1 7 

LATCHED RCO 

8 

A6 

18 

RESET LATCHED RCO 

9 

A7 

19 

RC BURST 

10 

GND 

20 

v cc 


logic diagramt 



For chip carrier information, contact the factory. 


^Pin numbers shown on logic symbols are for J and N packages only. 


nc — no internal connection. 


Texas Instruments 


INCORPORATED 

POST OFFICE BOX 225012 • DALLAS. TEXAS 75265 
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PRODUCT GUIDE 


602 

MEMORY REFRESH 
CONTROLLERS 

• Controls refresh cycle of 4K or 

16K dynamic RAM's 

• Three-state outputs drive bus 

lines directly 

• Time to initiate refresh request 

is typically 30 ns 

• Refresh modes: cycle steal, 

burst 

SN54LS602A (J) SN74LS602A (J.N) 


pin assignments 



J. 

N PACKAGES 

1 BUS? 

11 

RCRA5HI 

2 

AO 

12 

RC RAS LO 

3 

A1 

13 

REF REQ1 

4 

A2 

14 

REF REQ2 

5 

A3 

15 

Ras 

6 

A4 

16 

HOLD 

7 

A5 

17 

READY 

8 

A6 

18 

RC CYCLE STEAL 

9 

4K/16K 

19 

RC BURST 

10 

GND 

20 

Vcc 



For chip carrier information, contact the factory. 


603 


logic diagramt 


MEMORY REFRESH 
CONTROLLERS 

• Controls refresh cycle of 64K 

dynamic RAM's 

• Three-state outputs drive bus 

lines directly 

• Time to initiate refresh request 

is typically 30 ns 

• Refresh modes: cycle steal, 

burst 

SN54LS603A (J) SN74LS603A (J.N) 


pin assignments 



J 

. N PACKAGES 

1 BUSY 

1 1 

RC RAS HI 

2 

A0 

12 

RC RAS LO 

3 

A1 

13 

REF REQ1 

4 

A2 

14 

REF REQ2 

5 

A3 

15 

RAS 

6 

A4 

16 

hSIB 

7 

A5 

17 

ready 

8 

A6 

18 

RC CYCLE STEAL 

9 

A7 

19 

RC BURST 

10 

GND 

20 

Vcc 



For chip carrier information, contact the factory. 


f Pin numbers shown on logic symbols are for J and N packages only. 


nc — no internal connection. 


Texas Instruments 
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PRODUCT GUIDE 


604 , 605 
606 , 607 

OCTAL 2-INPUT MULTIPLEXED 
REGISTERS 


• 16 D-type registers — one for 

each data input 

• 'LS604 and 'LS606 feature 

three-state outputs 

• Multiplexers select stored data 

from either A or B bus 

• Application-oriented: 

— max speed - (‘LS604, ’LS605) 

— glitch-free operation - 

CLS606, 'LS6071 


typical performance 


EZ2H 


U22S1 

|^.:j 













SN54LS604 (JD.FH) 
SN54LS605 (JD.FH) 
SN54LS606 (JD.FH) 
SN54LS607 (JD.FH) 


SN74LS604 (JD.N.FN) 
SN74LS605 (JD.N.FN) 
SN74LS606 (JD.N.FN) 
SN74LS607 (JD.N.FN) 


logic symbol, ‘LS604, 'LS606'*' 



logic symbol, 'LS605, 'LS607* 


A/B <21 

n G2 

>C1 
n en 

n 

r 

(15) 

(1) 

CLK -t= 

ID 2 

;>i>g 

B1 

ID 1 


A3 (?) . 
“iPZ 


(12) 

111) 



Q5 nun 

A6 <§> 


(16) 



(17) 

B6 = m = 




A7 fooi “ 



(18) 

BlJ §r 




Bailor 


(19) 


pin assignments 


JD, N PACKAGES 

FH.FN PACKAGES 

1 CLK 

15 

Y1 

| 1 CLK 

1 5 

Y1 

2 

A/B 

16 

Y5 

2 

a/b" 

16 

Y5 

3 

A1 

17 

Y6 

3 

A1 

17 

Y6 

4 

B1 

18 

Y7 

4 

B1 

18 

Y7 

5 

A2 

19 

Y8 

5 

A2 

19 

Y8 

6 

B2 

20 

B8 

6 

B2 

20 

B8 

7 

A3 

21 

A8 

7 

A3 

21 

A8 

8 

B3 

22 

B7 

8 

B3 

22 

B7 

9 

A4 

23 

A7 

9 

A4 

23 

A7 

10 

B4 

24 

B6 

10 

B4 

24 

B6 

1 1 

Y4 

25 

A6 

11 

Y4 

25 

A6 

12 

Y3 

26 

B5 

12 

Y3 

26 

B5 

13 

Y2 

27 

A5 

13 

Y2 

27 

A5 

14 

GND 

28 

v cc 

14 

GND 

28 

Vcc 


tPin numbers shown on logic symbols are for JD and N packages only. 
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PRODUCT GUIDE 


608 

MEMORY CYCLE 
CONTROLLERS 

Read cycle 
Write cycle 

Read, modify, write cycle 
RAS only refresh cycle 
Page or normal modes 
Stand-alone controller for 
CPU-to-memory interface 


START 

RAS EN—- 


CAS HOLD- 
REFRESH- 


( 10 ) 
(14) 




RC RAH- 
PRECHARGE 
RC CAS LO- 


( 12 ) 

( 1 ) 

(15) 


logic symbol'*' 

MEMORY CYCLE CONTROLLER 
SN54LS608/SN74LS603 
PAGE 
NORMAL 
•|>START 
RAS EN 
CAS HOLD 
REFRESH 
RMW 
READ 
WRITE 
RC RAH 

RCPRECHARGE 
RC CAS LO 


SN54LS608 (J,FH) SN74LS608 <J,N,FN) 



pin assignments 


| J, N PACKAGES | 

—aiamasB 

LT 

CAS | 

LE 

P/N 

m 

irotoirJ: 

B 

E^ZSHBi 

mi 


a 


KEB 


a 

(JJSEDMi 


START | 

□ 


m 

|3§!|gg| 

a 

l-Jl 

i n 


LE 

GND 

EH 

v cc 1 


FH. FN PACKAGES 

, nc 

11 

nc 

2 

PRECHARGE 

12 

CAS 

3 

PIN 



ID 

E^I^BcS 

El 

MM'm+m 


RMW 

m 


_6 nc 

16 nc 

i a 

(2islS0^1 

17 

START 

D 


18 

REFRESH 

9 

RAS" 

19 


10 

GND 

20 

V CC 


tPin numbers shown on logic symbols are for J and N packages only. 


Texas Instruments 
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PRODUCT GUIDE 


624 


typical performance 


logic symbol* 


VOLTAGE- 

CONTROLLED 

OSCILLATORS 


TYPE 

REPLACES 

‘LS624 

'LS324 


• Separate supply voltage pins 

for isolation of input/output 
signals 

• Maximum output frequency = 

20 MHz 

• Improved version of original 

VCO family 


OSC Vcc 



Y 

z 


SN54LS624 (J,FH) SN74LS624 (J,N,FN) 


pin assignments 


| J, N PACKAGES | 

1 OSC GND 

8 Z 

2 RNG 

9 V C C 

3 CXI 

10 nc 

4 CX2 

11 nc 

5 eh 

12 nc 

6 Y 

13 FREQ C0NT 

7 GND 

14 OSC V CC 

FH. FN PACKAGES 

1 nc 

11 nc 

2 OSC GND 

12 Z 

3 RNG 

< 

o 

o 

4 CXI 

14 nc 

5 nc 

15 nc 

6 CX2 

16 nc 

7 nc 

17 nc 

8 In 

18 nc 

9 Y 

19 FREQ C0NT 

10 GND 

20 OSC V CC 


625 


typical performance 


logic symbol* 


TYPE 

REPLACES 

'LS625 

'LS325 


VOLTAGE- 
CONTROLLED 
OSCILLATORS 

• Separate supply voltage pins 

for input/output isolation 

• Maximum output frequency = 

20 MHz 

• Improved version of original 

family 

SN54LS625 (J.FH) SN74LS625 (J,N, 



pin assignments 


J. N PACKAGES 

1 GND 

9 

20SC GND 

2 

1Z 

KH 


3 

1 Y 

1 1 

2FC 

4 

1CX1 

12 

2CX2 

5 

1 CX2 

13 

2CX1 

6 

1 FC 

14 

2Y 

D 

EEH3P5H 

15 

2Z 

D 


16 

Vcc 


FH. FN PACKAGES 

LJ__ 


nc 

2 

GND 

m 


3 

1Z 

EEl 


4 

1 Y 

14 

2FC 

5 

1CX1 

15 

2CX2 

6 

nc 

16 

nc 

7 

1CX2 

17 

2CX1 

8 

1 FC 

18 

2Y 

o 


19 

2Z 

m 


20 

Vcc 


626 


typical performance 


logic symbol* 


VOLTAGE- 

CONTROLLED 

OSCILLATORS 


TYPE 

REPLACES 

'LS626 

'LS326 


• Separate supply voltage pins 

for input/output isolation 

• Maximum output frequency = 

20 MHz 

• Improved version of original 

family 

SN54LS626 (J.FH) SN74LS626 (J.N.FN) 


OSC V C C 



1Y 

1Z 


2Y 


2Z 


pin assignments 


J. N PACKAGES 

1 GND 

9 

1 FC 

2 

1Z 

10 

2FC 

3 

1Y 

11 

2CX2 

4 

ien 

12 

2CX1 

5 

1CX1 

13 

2EN 

6 

1 CX2 

14 

2Y 

7 

OSC Vcc 

15 

2Z 

8 

OSC GND 

16 

Vcc 


FH. FN PACKAGES 

1 nc 

1, nc 

2 

GND 

12 

1 FC 

3 

1Z 

13 

2FC 

4 

1 Y 

14 

2CX2 

5 

iEn 

1 5 

2CX1 

6_nc 

16 nc 

7 

1CX1 

17 

2EN 

8 

1CX2 

18 

2Y 

9 

OSC Vcc 

19 

21 

10 

OSC GND 

20 

Vcc 


* Pin numbers shown on logic symbols are for J and N packages only. 


nc — no internal connection. 
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PRODUCT GUIDE 


bz/ typical performance 

VOLTAGE- TYPE REPLACE 

CONTROLLED -|_S627 'LS327 

OSCILLATORS -- 

e Separate supply voltage pins 
for input/output isolation 

• Maximum output frequency = 

20 MHz 

• Improved version of original 

family 

SN54LS627 (J.FH) 

SN74LS627 (J,N,FN) 


logic symbol* 

lOSCVcc — 
(51 

10SCGND — 

ifc HL 

tCXI — 
1CX2 — 

20SCVCC — 

(9) 

20SCGND — 
2FC 1H1 


pin assignments 


!G> 
5 V (OSCl 
OV [OSCl 
FC 
CX 





628 typical per 

VOLTAGE- r- -p E ' 

CONTROLLED ———’ 

LS628 

OSCILLATORS - L 

• Separate supply voltage pins 

for input/output oscillators 

• Maximum output frequency 

20 MHz 

• Improved version of original 

family 

SN54LS628 (J,FH) 

SN74LS628 (J,N,FN) 


typical performance 


logic symbol* 


TYPE 

REPLACES 

'LS628 

'LS324 


(sijJ 

(2) 

n 

(13) 

n 

(3) 


(4) 


(11) 

4<- 


5 V 
[OSCl 

RNG 

FC I G O 

CX 

CX 

RX OV 
RX [OSCl 

T" 

OSC GND 


pin assignments 


J. N PACKAGES 


OSC 

GND 


2 RNG 9 V C C 


FH. FN PACKAGES 



TYPE 

REPLACES 

'LS629 

■LSI 24 


629 typical performance 

VOLTAGE- TYPE Rl 

CONTROLLED "i!$629 

OSCILLATORS -- 

• Separate power supply pins 

for input/output isolation 

• Maximum output frequency = 

20 MHz 

• Improved version of original 

family 

SN54LS629 (J.FH) 

SN74LS629 (J.N.FN) 


logic symbol* 


(3) 

n 

(2) 

n 

(4) 


(S) 


01) 


(14) n 

(1) 

n 

(13) 


(12) 

*- 


RNG 

5 V 
(OSC) 

CX 

CX 

igO 


OV 


lose) 


pin assignments 


J. N PACKAGES 


BBsmii ni iM 


EMJMKMmai; 



* Pin numbers shown on logic symbols are for J and N packages only, 
nc — no internal connection. 
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PRODUCT GUIDE 


630 , 631 

16-BIT PARALLEL ERROR 
DETECTION AND CORREC¬ 
TION CIRCUITS 

• Fast processing times: 

— Write cycle: generates check 
word in 45 ns typical 
— Read cycle: flags errors in 
27 ns typical 

• Detects and corrects single 

bit error 

• Detects and flags dual-bit 


errors 

typical performance 


TYPE 

OUTPUT 

DELAY 

POWER 

'LS630 

3-State 

27 ns 

715 mW 

'LS631 

O-C 

28 ns 

565 mW 


pin assignments 


JD. N PACKAGES 

FH,FNPACKAGES 

■■3131 

m 

EOBI 

11 DEF 

E 


B 

■ssi 

na 

ESBI 

IE 

EH3 

na 

EB 

B 


m 

ESDI 

ID 

EHH 

na 

on 

D 

HE9 

na 

ESBI 

4 

DB2 

m 

eb 

B 

IBS 

m 

chi 

IE 

Uil 

E 

E9 

D 

EJH 

El 

CHI 


DB4 

El 


D 

EB 

eh 

dll 

IE 


EH 

■J:kW 

11 

■ami 


CHI 

IE 



■«I:V 

9 

DB7 


EH 

IE 

mm 



m 

EH 

EM 

EHI 

IE 

mm 

EM 


[QEIIEI 

EH 

EH 

ID 


EH 

EH 

EB 

BiUM 

26 

SI 

IE 


26 

SI 

B 

IMU 

EH 

EHI 

IE 

mm 

EH 

E19 

ID 


El 

ECTI 

IE 


El 



SN54LS630 (JD.FH) SN74LS630 (JD.N.FN) 

SN54LS631 (JD.FH) SN74LS631 (JD.N.FN) 


functional block diagram 



nc — no internal connection. 


Texas Instruments 
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PRODUCT GUIDE 


634 , 635 


logic diagram (positive logic) 


32-BIT PARALLEL ERROR 

DETECTION AND CORRECTION CIRCUITS 

• Detects and Corrects single¬ 
bit errors 

• Detects and Flags dual-bit 
errors 

• Fast processing times 


typical performance 


wrrm 


BUM 


TJWiKEl 


■ 


[ugi&fcH 

■a 

■ 

■ ■ 


SN54ALS634 (JD) SN74ALS634 (N) 

SN54ALS635 (JD) SN74ALS635 (N) 


pin assignments 


JD. N PACKAGES 


eh 

ESI 

2 

ERR 

26 

CB2 

3 

DBO 

B1 

EH 

4 

DB1 

m 


5 

DB2 

hi 


6 

DB3 

m 


7 

DB4 

EH 


8 

DB5 



El 




10 

DB6 

EH 


11 

DB7 



m 




13 

DB8 

EH 


14 

DB9 

EH 


EH 


£3 


m 


ESI 


io 


eh 


ni 


EH 


m 


EH 

liliVU 

m 

M.I1U 

EH 


EDI 

SClIsi 

EH 

ehh 

m 

d9i 

46 

so 

23 

CB4 

47 

SI 

EM 


EH 

EW 


DECODER 



For chip carrier information, 
contact the factory. 



Texas Instruments 6-151 

I NCORPORAT ED 
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PRODUCT GUIDE 


636 , 637 


8-BIT PARALLEL ERROR 
DETECTION AND CORREC¬ 
TION CIRCUITS 

• Fast processing times: 

- Write cycle: generates check 
word in 45 ns typical 

- Read cycle: flags errors in 
27 ns typical 

• Detects and corrects single bit 
error 

• Detects and flags dual-bit errors 
typical performance 


pin assignments 
I J, N PACKAGES 


1 DEF 

11 

CB4 

2 

DBO 

12 

nc 

3 

DB1 

13 

CB3 

4 

DB2 

14 

CB2 

5 

DB3 

15 

CB1 

6 

DB4 

16 

CBO 

7 

DB5 

17 

SO 

8 

DB6 

18 

SI 

9 

DB7 

19 

SEF 

10 

GND 

20 

V CC 


TYPE 

OUTPUT 

DELAY 

POWER 

'LS636 

3-State 

27 ns 

500 mW 

•LS637 

O-C 

28 ns 

450 mW 


For chip carrier informat 
contact the factory. 


SN54LS637 (J) SN74LS637 (J,N) 

functional block diagram 


- si 

FUNCTION sdTT 
SELECTOR -fffT 


PARITY 

GENERATOR 


CHECK BIT I/O 
CBO THRU CB4 


OE 

ERROR 

DETECTOR 


DATA BIT I/O < /. 
DBO THRU DB7 ' 8 


ERROR 

CORRECTOR 


ERROR 

DECODER 





Texas Instruments 
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PRODUCT GUIDE 


638 , 639 

OCTAL BUS TRANSCEIVERS 

• Bidirectional bus transceivers 

• "A" bus outputs are open- 

collector; "B" bus outputs 
are three-state 

• 'ALS638,'LS638-inverting logic 

• 'ALS639, 'LS639-true logic 


typical performance 




MAX 

MAX 

TYPE 

DELAY 

SOURCE 

SINK 



CURRENT 

CURRENT 

SN54ALS638 

5 ns 

BKQEBI 


SN74ALS638 

5 ns 



SN74ALS638-1 

5 ns 



SN54ALS639 

6 ns 


messum 

SN74ALS639 

6 ns 


MSELM 

SN74ALS639-1 

6 ns 

BQQI 


SN54LS638 


BQQQ 


SN74LS638 

1 1 ns 

Qhln 1 s 


SN54LS639 

KEEE9 


■Qj ■ 

SN74LS639 

aicikiiU 

Blfnfl 

mm m 


SN54ALS638 (J,FH) 

SN54ALS639 (J,FH) 

SN54LS638 (J,FH) 
SN54LS639 (J,FH) 


SN74ALS638 (N,FN) 
SN74ALS638-1 (N,FN) 
SN74ALS639 (N,FN) 
SN74ALS639-1 (N,FN) 
SN74LS638 (J,N,FN) 
SN74LS639 (J,N,FN) 


logic symbol, 'ALS638, 'LS638t 



logic symbol, 'ALS639, 'LS639t 



pin assignments 


J. N PACKAGES 

1 DIR 

11 

B8 

2 

A1 

12 

B7 

3 

A2 

13 

B6 

4 

A3 

14 

B5 

5 

A4 

15 

B4 

6 

A5 

16 

B3 

~T 

A6 

1 7 

B2 

8 

A7 

18 

B1 

9 

A8 

19 

G 

10 

GND 

20 

V CC 


FH. FN PACKAGES 

1 DIR 

11 

B8 

2 

A1 

12 

B7 

3 

A2 

13 

B6 

4 

A3 

14 

B5 

5 

A4 

15 

B4 

6 

A5 

16 

B3 

7 

A6 

17 

B2 

8 

A7 

18 

B1 

9 

A8 

19 

G 

10 

GND 

20 

V CC 


7 Pin numbers shown on logic symbols are for J and N packages only. 


nc — no internal connection. 
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PRODUCT GUIDE 


640 , 641 , 642 
643 , 644 , 645 

OCTAL BUS TRANSCEIVERS 


TYPE 

OUTPUT 

DELAY 

MAX 

SOURCE 

CURRENT 


SN54ALS640 

heirs 

5 ns 

QQJJQ 

maaa 

SN74ALS640 





SN74ALS640-1 


5 ns 


KLXuLB 

SN54ALS641 

o-c 



■oca 

SN74ALS641 

o-c 




SN74ALS641 -1 

o-c 

Thin 

■ 


SN54ALS642 

o-c 

»r.ilFn 


UJuLB 

SN74ALS642 

o-c 



stiuza 

SN74ALS642-1 

o-c 

wlin 




nsnri 

5 ns 

lansBn 


SN74ALS643 


5 ns 


MAMuLM 

SN74ALS643-1 

■tMJTiiTS 

5 ns 


KUSLB 

SN54ALS644 

O-C 

■'ifliVI 

N/A 

masm 

SN74ALS644 

O-C 



B'iliifih 

SN74ALS644-1 

o-c 


mmm 

BU2ZJI 

SN54ALS645 

►b^cici 

6 ns 

QQQQQ 

■HiiTM 

SN74ALS645 


6 ns 


mztssm 

SN74ALS645-1 

■cfi^nra 

6 ns 

BE&Q 

masm 

SN54LS640 

■/Mm 

■H33 


MtMM 

SN74LS640 


msl 


tBMSIM 

SN74LS640-1 

w--inia 

7 ns 


Kunui 

SN54LS641 

o-c 



■mb™ 

SN74LS641 

o-c 

H&ES 

N/A 

winsm 

SN74LS641 -1 

o-c 

U2EJ23I 


masM 

SN54LS642 

o-c 


BUSHS 

utasm 

SN74LS642 

o-c 


N/A 

mourn 

IHittlMHim 

o-c 


N/A 

KHKM 

SN54LS643 




■ranai 

SN74LS643 




mztsm 

SN74LS643-1 

■cwnci 



■HiiM 

SN54LS644 

o-c 


■H 

mMuLM 

■ lMis i rf 

o-c 




SN74LS644-1 

o-c 


■2ZEH 

KEIaTJI 

SN54LS645 



BD33EI 

MEMM 

SN74LS645 

BcBcWiV.1 


DUuU 


SN74LS645-1 

■cp-ififw 



BJfSuUI 


SN54ALS640 (J,FH) 
SN54ALS641 (J,FH) 
SN54ALS642 (J,FH) 
SN54ALS643 (J,FH) 
SN54ALS644 (J,FH) 
SN54ALS645 (J,FH) 
SN54LS640 (J,FH) 
SN54LS641 (J,FH) 
SN54LS642 (J,FH) 
SN54LS643 (J.FH) 
SN54LS644 <J,FH) 
SN54LS645 (J.FH) 


SN74ALS640 (N.FN) 
SN74ALS641 (N.FN) 
SN74ALS642 (N.FN) 
SN74ALS643 (N.FN) 
SN74ALS644 (N.FN) 
SN74ALS645 (N.FN) 
SN74LS640 (J.N.FN) 
SN74LS641 (J.N.FN) 
SN74LS642 (J.N.FN) 
SN74LS643 (J.N.FN) 
SN74LS644 (J.N.FN) 
SN74LS645 (J.N.FN) 


SN74ALS640-1 (N.FN) 
SN74ALS641-1 (N.FN) 
SN74ALS642-1 (N.FN) 
SN74ALS643-1 (N.FN) 
SN74ALS644-1 (N.FN) 
SN74ALS645-1 (N.FN) 
SN74LS640-1 (J.N.FN) 
SN74LS641-1 (J.N.FN) 
SN74LS642-1 (J.N.FN) 
SN74LS643-1 (J.N.FN) 
SN74LS644-1 (J.N.FN) 
SN74LS645-1 (J.N.FN) 


pin assignments 


J. N PACKAGES | 

| FH. FN PACKAGES 

1 DIR 

11 B8 

1 DIR 

11 B8 

2 A1 

12 B7 

2 A1 

12 B7 

3 A2 

13 B6 

3 A2 

13 B6 

4 A3 

14 B5 

4 A3 

14 B5 

5 A4 

15 B4 

5 A4 

15 B4 

6 A5 

16 B3 

6 A5 

16 B3 

7 A6 

17 B2 

7 A6 

17 B2 

8 A 7 

18 B1 

8 A7 

18 B1 

9 A8 

19 S 

9 A8 

19 C 

10 GND 

20 V CC 

10 GND 

20 Vcc 


logic symbol, 'ALS640, 'LS640t 




‘ Pin numbers shown on logic symbols are for J and N packages only. 


nc — no internal connection. 
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* Pin numbers shown on logic symbols are for J and N packages only, 
nc — no internal connection. 
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PRODUCT GUIDE 


646 , 647 , 648 , 649 


pin assignments 


OCTAL BUS TRANSCEIVERS AND REGISTERS 

• Bidirectional 

• Independent registers for A 

and B busses 


typical performance 


TYPE 

DELAY 

MAX 

SOURCE 

CURRENT 

MAX 

SINK 

CURRENT 

OUTPUT 


■Em 



BEXjQI 

meem 

Lunfi 

MM 

Eamsuai 


WSEEE1 

W3XSM 

EE59 


EgEHEHai 


-15mA 

48 mA 

3 State 

No 



N/A 

keexh 

o-c 

No 

EJKHEtflE 




0 C 

■9 

EBSa^BB 


N/A 

m&sm 

o-c 

mm\ 




IQoQI 

EEH3 

Yes | 




IQSB^Sii 


■7M 



bqsq 

KB| 





N/A 


O-C 

1'I.IB 

HMHI-fitHi 


N/A 


o-c 

MTU 



N/A 


o-c 






msiEira 

MM 

r - 



E2uE93l 


MM 



■22QHI 


O-C 

MM 

■ 1 '1 Ml 1 1IM 


N/A 


o-c 




BQQ3 


IkidREU 

MM 





kunn 

M'JBM 

feH L-f! l! 


Km 



iBWi 

j SN74LS649 


■n 

essm 

o-c 

I1B1 


JT. NT PACKAGES 


FH, FN PACKAGES 


IB 

wm 


UKSi 


m 


El 

eh 


m 


IB 

EEHI 

B 


KB 

EM 


B 


IB 

fSMm 

* 

A1 

,6 

B5 


D 

mb 

18 

66 

S3 

wm 

KB 

EM 


M 

KOI 

IB 

EEKl 

B 

QB 

IB 

EE 


Ml 

wm 

EM 

E9H 

7 

A4 

,9 

B2 


7 

A3 

21 

B3 

MM 


m 

mm 

| 

El 


W¥M 

ESK3 

• 

A6 

21 



9 

A4 

23 

B2 

IB 

wsm 

EM 


l 

|Q 

m.vm 

EM 

B1 

01 

wm 


KSQ 

1 

m 

m 

m 

KdH 

ttl 


EM 

■aaa 


IB 

mm 








KB 

mm 

EM 

mm 





l 

m 

m 

EM 

E239 


SN54ALS646 (JT.FH) 

SN54ALS647 (JT,FH) 

SN54ALS648 (JT,FH) 

SN54ALS649 (JT.FH) 

SN54LS646 (JT,FH) 
SN54LS647 (JT.FH) 
SN54LS648 (JT.FH) 
SN54LS649 (JT,FH) 


SN74ALS646 (NT,FN) 
SN74ALS646-1 (NT.FN) 
SN74ALS647 (NT.FN) 
SN74ALS647-1 (NT.FN) 
SN74ALS648 (NT.FN) 
SN74ALS648-1 (NT.FN) 
SN74ALS649 (NT.FN) 
SN74ALS649-1 (NT.FN) 
SN74LS646 (JT,NT.FN) 
SN74LS647 (JT,NT.FN) 
SN74LS648 (JT,NT.FN) 
SN74LS649 (JT,NT.FN) 


logic symbol.’ALS646,'LS646T logic symbol,'ALS647,'LS6471 




tPin numbers shown on logic symbols are for JT and NT packages only. 


nc — no internal connection. 
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PRODUCT GUIDE 


651 , 652 

OCTAL BUS TRANSCEIVERS 
AND REGISTERS 

• Bidirectional 

• Independent registers for A and B 
busses 

typical performance 



MAX 

MAX 

OUTPUT 

TYPE 

SOURCE 

SINK 

TYPE 



CURRENT 

CURRENT 

A B 

Wnl 

SN54ALS651 

msnaa 


Icftd'MEM 

Mfli 

SN54LS651 

B9QEE3 




MMm-W 



jcfldMKlt 




Bua 



SN74LS651 

mXZilS 

HXESiSI 


am 

SN54ALS652 

W5EEEM 

WEES3M 


MM 

SN54LS652 


MEMBEM 


Mf 



BOSES! 

ItMHM 

MiM 

SN74ALS652-1 


MEMBM 



SN74LS652 

BD3SJJ 

BUHLS! 

IrMHISi 

■JBB 


SN54ALS651 (JT,FH) 

SN54LS651 (JT.FH) 
SN54ALS652 (JT.FH) 

SN54LS652 (JT.FH) 


SN74ALS651 (NT.FN) 
SN74ALS651 -1 (NT.FN) 
SN74LS651 (JT,NT.FN) 
SN74ALS652 (NT.FN) 
SN74ALS652-1 (NT.FN) 
SN74LS652 (JT,NT.FN) 


logic symbol. 

'ALS651, *LS65lt 


5BA—- 

GAB l3 ' 

CBA 1231 

SBA 1221 

CAB 

SAB 121 
(4) 

EN1 1 BA 1 

EN2 IAB] 

>C4 

G5 

>C6 

G7 

b_d 

(20) 

T « t «» • 

>iO 

Vi 

5 4D 

Al-O-n—^ 

n -C 

5 1 

J 

6D 7 

>1> 

2 V 

' 7 

(19) 

A2 

16) - 


^ 1 

A3-4+—•—^ 

17) - 

-| 

^ H7) 

A4 < ► + 

(8) 1 -- 




(9) 

^^ 1151 

A6-4*—'« 

(10) - 


(14) 

A7 4» • 

(ID - ~\ 


^^ 113) 


A8 ° T ^ 

JJ 0 


logic symbol. 'ALS652, ’LS652t 



pin assignments 


JT. NT PACKAGES | 

1 CAB 

13 

B8 

2 

SAB 

14 

B7 

3 

GAB 

15 

B6 

4 

A1 

16 

B5 

5 

A2 

17 

B4 

6 

A3 

18 

B3 

7 

A4 

19 

B2 

8 

A5 

20 

B1 

9 

A6 

21 

GBA 

10 

A7 

22 

S3A 

11 

A8 

23 

CBA 

12 

GND 

24 

Vcc 


FH, FN PACKAGES 

1 nc 

15 nc 

2 

CAB 

16 

B8 

3 

SAB 

17 

B7 

4 

GAB 

18 

B6 

5 

A1 

19 

B5 

6 

A2 

20 

B4 

7 

A3 

21 

B3 

8 

nc 

22 nc 

9 

A4 

23 

B2 

10 

A5 

24 

B1 

11 

A6 

25 

GBA 

12 

A7 

26 

SBA 

13 

A8 

27 

CBA 

14 

GND 

28 

vcc 


tPin numbers shown on logic symbols are for JT and NT packages only, 
nc - no Internal connection. 
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PRODUCT GUIDE 


653, 654 


logic symbol, 'ALS653, 'LS653^ 


OCTAL BUS TRANSCEIVERS 
AND REGISTERS 

• Bidirectional 

• Independent registers for A and B 
busses 

typical performance 


SBA J - - 

gabJ2L- 

cbaJ”L 

SBA^t 

cab^L 

SAB^iL 

14) 

A1-4»- 



MAX 

MAX 

OUTPUT 

TYPE 

SOURCE 

SINK 

TYPE 

■KM 


CURRENT 

CURRENT 

A 

B 


SN54ALS653 



PM 



SN74ALS653 




IcMETTl 

1V5SB 

SN74ALS653-1 

erffi 

KEEESk 

ISffil 



SN54ALS654 

IBB 




BM 

SN74ALS654 

HHiiH 

W33ESEM 



H 

SN74ALS654-1 



rail 

icwaai 

BJI.M 

SN54LS653 


BUtffiit 

bm 


EZ3 

SN74LS653 

mini -Jf 


isaa 



SN54LS654 

BOSL1 


PM 

■tMaa 

■JI.M 

SN74LS654 





1231 


SN54ALS653 (JT.FH) 
SN54ALS654 (JT.FH) 


SN54LS653 (JT.FH) 
SN54LS654 (JT.FH) 


SN74ALS653 (NT.FN) 
SN74ALS653-1 (NT.FN) 
SN74ALS654 (NT.FN) 
SN74ALS654-1 (NT.FN) 
SN74LS653 (JT,NT.FN) 
SN74LS654 (JT,NT.FN) 


(101 

A70- 

tii) 

A8 - 4 *- 


EN1[BA] 
EN2 |ABI 
>C4 
G5 
>C6 


r 


ETT 


ETT 


Err 


rr 


Err 


Err 


rr 


logic symbol, 'ALS654, 'LS654^ 



pin assignments 



JT. NT PACKAGES | 


1 CAB 

13 

B8 


2 

SAB 

14 

B7 


3 

GAB 

15 

B6 


4 

A1 

16 

B5 


5 

A2 

17 

B4 


6 

A3 

18 

B3 

120 ) 

7 

A4 

19 

B2 


8 

A5 

20 

B1 


9 

A6 

21 

GBA 


10 

A7 

22 

SBA 

(19) 

11 

A8 

23 

CBA 

—0-B2 

12 

GND 

24 

v cc 


EH. FN PACKAGES | 

1 nc 

15 nc 

2 CAB 

16 B8 

3 SAB 

17 B7 

4 GAB 

18 B6 

5 A1 

19 B5 

6 A2 

20 B4 

7 A3 

21 B3 

8 nc 

22 nc 

9 A4 

23 B2 

10 A5 

24 B1 

11 A6 

25 GBA 

12 A7 

26 SBA 

13 A8 

27 CBA 

14 GND 

< 

o 

o 


Pin numbers shown on logic symbols are for JT and NT packages only, 
c — no internal connection. 
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PRODUCT GUIDE 


668, 669 

SYNCHRONOUS 4-BIT UP/ 
DOWN COUNTERS 

• Programmable, look-ahead 

• Decade counter ('LS668) 

• Binary counter ('LS669) 
typical performance 


TYPE 

COUNT 

FREQ 

PARALLEL 

LOAD 

TOTAL 

POWER 

'LS668 

32 MHz 

Sync 

100 mW 

'LS669 

32 MHz 

Sync 

100 mW 


SN54LS668 (J,FH) SN74LS668 (J,N,FN) 
SN54LS669 (J,FH) SN74LS669 (J,N,FN) 


logic symbol, 'LS668'*' 



pin assignments 


! 

i 



El 




E 

HIM 

m 


E 

■ntig 







E 






m 

e m 








E9 




Em 






eehz^h 

U 


IU 





EJSI 














■an* 

IU 

l;T»t«M 





E 


Oil 



logic symbol, 'LS669+ 


U/D 


< 10) ^ 


ENP- .^ 


enp *725—I 

CLK iz 


(3) 


(41 


(5) 


(61 


CTRDIV16 
Ml [LOAD] 

M2 [COUNT) 

M3 [UP] 

M4 [DOWN] 

G5 
G6 

t> 2,3.5,6+/C7 

02,4.5,6- 

5___c 


3,5CT=15 

4,5CT=0 


t |15) 

r p 


1,70 


ID 


12 ] 


[4] 


[ 8 ] 


(14) 


( 12 ) 


Qa 

•Qb 

-QC 

"°D 


670 


logic symbol^ 


4-BY-4 REGISTER FILES 

• 3-state outputs 

• Simultaneous read/write 

• Expandable to 1024 words 

typical performance 


ADDRESS 

TIME 

ENABLE 

TIME 

POWER/ 

BIT 

24 ns 

19 ns 

9.3 mW 


SN54LS670 <J,FH) SN74LS670 (J,N,FN) 


W A 

W B 

Ra 

r b 

Gw 

Gr 

D1 

D2 

03 

D4 


114) 
(13) 

(5) 

(4) 

( 12 ) 

( 11 ) 

115) 
( 1 ) 
( 2 ) 
(3) 


RAM 4x4 



C4 [WRITE] 

EN [READ] 

p____c 

- 1A.4D 2Av ■ 


( 10 ) 

(9) 

(7) 

( 6 ) 


Q1 

Q2 

Q3 

Q4 


pin assignments 


J. N PACKAGES | 

| FH. FN PACKAGES 

1 D2 

9 Q2 

1 nc 

11 nc 

2 D3 

10 Q1 

2 D2 

12 Q2 

3 D4 

11 Gr 

3 D3 

13 Q1 

4 R B 

12 G W 

4 D4 

14 Gr 

5 R A 

13 W B 

5 r b 

1 5 Gw 

6 Q4 

14 W A 

6 nc 

16 nc 

7 Q3 

15 D1 

7 R A 

17 W B 

8 GND 

16 V C C 

8 Q4 

18 W A 



9 Q3 

19 D1 


10 GND 

o 

< 

o 


1 Pin numbers shown on logic symbols are for J and N packages only, 
nc — no internal connection. 
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PRODUCT GUIDE 


671, 672 

4-BIT UNIVERSAL SHIFT 
REGISTERS/LATCHES WITH 
THREE-STATE OUTPUTS 

• '671 has direct SR clear 

• '672 has synchronous SR clear 

• Expandable to any word length 

• Multiplexed outputs for shift 

register or latched data 

• Four modes of shift register 
— Inhibit clock 

— Shift right 
— Shift left 
— Parallel load 
typical performance 


TYPE 

TOTAL 

POWER 


170 mW 


170 mW 


logic symbol, 'LS671 + 



SN54LS671 (J,FH) SN74LS671 (J,N,FN) 
SN54LS672 (J,FH) SN74LS672 (J,N,FN) 


logic symbol, LS672T 


IIP 21 > 

Z23 21 22V ■ 
IIP 21 > 

21 22 V- 


21 > 
21 22 V 


21 [> 
21 22 V 


pin assignments 

J. N PACKAGES 

1 SER R 111 wW 

2 SRCK 12 G 

3 A 13 SI 


7 SER L 17 Qb 

8 SRCIR 18 Q a 


FH, FN PACKAGES 

1 SER R 111 R/S 

2 SRCK 12 G 

3 A _ 13 SI 

4 B 14 SO 


1.4D 

[IIP 

21 

0 

3,4D 

223 

21 

22 V 

3,4D 

|l1D 

2l" 

D> 



21 

22 V 

3,40 

jn p 

21 

0 



21 

22 V 

3,40 

|11 P 

21 

0 

2,40 

Z24 

21 

22 V 


7 Pin numbers shown on logic symbols 
nc — no internal connection. 

















PRODUCT GUIDE 


673 

16-BIT SHIFT REGISTERS 

• 16-bit serial-in/serial-out shift 

register with three-state 
outputs 

• 16-bit parallel-out storage 

register 

• Converts serial to parallel 

data flow 

typical performance 


logic symbol^ 


MODE/STRCLK 


id 




TYPE 

SHIFT 

FREQ 

TOTAL 

POWER 

'LS673 

20 MHz 

255 mW 


SN54LS673 (J,FH) 


SN74LS673 (J,N,FN) 


SRG16 

RIO 

> 8(0/1 )C9 

0 \ o 

> M- 


i / 

3 

0 


5 

EN6 



Z7 

G8 



>C4/3-* 

n 

_d 

• 7,3,4D 
- 11.3.4D 

9D 10Z11 

• 12,3,4D 

9D 10Z12 



























26.3.4D Z5 

90 10Z26 


P" 


(8) 

(9) 

(10) 

(11) 

(13) 

(14) 

(15) 

(16) 

(17) 

(18) 

(19) 

(20) 

(21) 

(22) 

(23) 


Y10 

Y11 

Y12 

Y13 

Y14 

Y15 


pin assignments 


J. N PACKAGES 

' CS 

13 

Y5 

2 

SH CLK 

14 

Y6 

3 

R/W 

15 

Y7 

4 

STRCLft 

16 

Y8 

5 

MODE/STRCLR 

17 

Y9 

6 

SER/Q15 

18 

Y10 

7 

Y0 

19 

Y1 1 

8 

Y1 

20 

Y1 2 

9 

Y2 

21 

Y13 

10 

Y3 

22 

Y14 

11 

Y4 

23 

Y15 

12 

GND 

24 

v cc 


FH. FN PACKAGES | 

| 1 ne [ 

115 ncj 

2 

£3 

16 

Y5 

3 

SH CLK 

1 7 

Y6 

4 

R/W 

18 

Y7 

5 

STRCLR 

19 

Y8 

6 

MODE/STRCLR 

20 

Y9 

7 

SER/Q1 5 

21 

Y10 

1 8 ™ _! 

I 22 "<= 1 

9 

Y0 

23 

Y1 1 

10 

Y1 

24 

Y1 2 

1 1 

Y2 

25 

Y1 3 

12 

Y3 

26 

Y1 4 

13 

Y4 

27 

Y15 

14 

GND 

28 

vcc 


674 


logic symbol* 


pin assignments 


16-BIT SHIFT REGISTER 
• Performs parallel to serial 
conversion 


• Three-state outputs r/W 

typical performance 


TYPE 

SHIFT 

FREQ 

TOTAL 

POWER 

‘LS674 

20 MHz 

125 mW 


SN54LS674 (J,FH) SN74LS674 (J.N.FN) P1 

P2 


P3 

P4 


P5 

P6 

P7 

P8 

P9 

P10 

P11 

P12 

P13 

P14 

P15 



J, N PACKAGES | 

| FH. FN PACKAGES 

TS 

13 P5 

1 nc 

15 nc 

2 CLK 

14 P6 

2 CS 

16 P5 

3 w7J 

15 P7 

3 CLK 

17 P6 

4 nc 

16 P8 

4 R/W 

18 P7 

5 MODE 

17 P9 

5 nc 

19 P8 

6 SER/Q15 

18 P10 

6 MODE 

20 P9 

7 P0 

19 P11 

7 SER/Q15 

21 P10 

8 PI 

20 PI 2 

8 nc 

22 nc 

9 P2 

21 PI 3 

9 P0 

23 P11 

10 P3 

22 P14 

10 PI 

24 PI 2 

11 P4 

23 PI 5 

11 P2 

25 PI 3 

12 GND 

24 V CC 

12 P3 

26 PI 4 



13 P4 

27 PI 5 


14 GND 

28 Vcc 


SER/Q15 


* Pin numbers shown on logic symbols are for J and N packages only, 
nc — no Internal connection. 
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PRODUCT GUIDE 


677 , 678 

ADDRESS COMPARATORS 

• 'ALS677 is a 16-bit to 4-bit 
comparator with enable 

• 'ALS678 is a 16-bit to 4-bit 
comparator with latch 

typical performance 


TYPE 

DELAY 

POWER 

'ALS677 



'ALS678 




SN54ALS677 (JT,FH) SN74ALS677 (NT.FN) 
SN54ALS678 (JT.FH) SN74ALS678 (NT,FN) 


logic symbol, 'ALS678t 

[ADDRESS COMP] 

c Ji^ c20 , 

po-us_o'i p> ::: " 

P1 (19) I P>2 - = 1 

p , (20) 2 ’- 

P2- I P> 3' ■ =1 

P3J^ 3 J 3 ' : - 

> P>4» =1 

A1- Z1 4-*_ 

A2 ——— Z2 p >*;; 

A3 <3> Z3 p 5? 6 • * =1 


Z10 

11 - 

Z11 P>12- 


logic symbol, 'ALS677t 

I [ADDRESS COMP] 


Z10 

11 * 

211 P>12- 


Z15 P- 15* 
15' 
Z16 


pin assignments, 'ALS677 
I JT. NT PACKAGES II FH, FN PACKAGES 



pin assignments, 'ALS678 

JT, NT PACKAGES |~ FH, FN 
~ A1 Til A12 1 nc 


6 A6 18 PO 

7 A7 19 PI 

8 A8 20 P2 

_ 9 A9 21 P3 
To A10 22 ~ 
Ti A1 1 "23 ~ 


I FH. FN 

ACKAGES || 

1 

nc 

15 

nc 

2 

A1 

16 

A12 

3 

A2 

17 

A13 

4 

A3 

18 

A14 

5 

A4 

19 

A15 

6 

A5 

20 

A16 

7 

A6 

21 

PO 

8 

nc 

22 

nc 

9 

A7 

23 

PI 

10 

A8 

24 

P2 

11 

A9 

25 

P3 

12 

A10 

26 

Y 

13 

A11 

27 

C 

14 

GNO 

28 

v cc 


Z15 p= 15+ =1 

15-1- 

Z16 I 


tPin numbers shown on logic symbols are for JT and NT packages only, 
nc — no internal connection. 
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tPin numbers shown on logic symbols are for J and N packages only 
ic — no internal connection. 
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PRODUCT GUIDE 


681 

4-BIT PARALLEL 
BINARY 

ACCUMULATORS 

• Contains two synchronous 

registers 

• B register frequency = 20 MHz 

• Arithmetic operations include 

B minus A and A minus B 

• Bus-driving I/O ports 


typical performance 


TYPE 

LOAD 

TIME 

ACC 

TIME 

'LS681 

75 ns 

50 ns 


SN54LS681 (J,FH) 
SN74LS681 (J,N,FN) 


logic symbol^ 


Cn 






[ALU] 


(0 ... 7) CP 
(0 .. . 7) CG 
(0 ... 7) CO 






> C28 




> 22*/24-*[abcd.logieal] 



> 23^*/25-Mabc.arithmetic] 

h ___ c 


r* 

REG4 



ALU 

• 30,27,28D 


P[1] 

o 

■31,27,280 

P [2] 

[1]21,27 V 
Z30 

■32,27,28D 

P [4] 

- 33,27,28 D 

P [8] 

SRG4 




(24/25)280 

V22/23 

[a] 

Q [1] 

[2121.27 V 
Z31 

-30(20/21)280 




■31 (20/21 )28D 

lb) 

Q[2) 

[312L27 V 

" 32(20/21 )28D 
23,280 

lc] 

Q[4] 

Z32 

V 25 



[4] 21,27 V 

V 24 

22,280 

Id] 

Q [8] 

Z33 

•33(20/21)280 





Cn+4 


tr 


1/01 


tr 

(11) 

tr 


1/03 


pin assignments 


J, N PACKAGES 


m 

|Qj»g| 

B 


ta 


B 


EE8 

■r/.V 

D 


ED 


D 


& 

OH 


c n 

na 

pm 

J 


n 

ESI 

D 


03 


9 


m 


m 


SI 

EB3 


FH. FN PACKAGES 

1 CLK 

[ii 

1/03 

2 

RS2 

12 

1/02 

3 

RSI 

13 

1/01 

4 

RSO 

14 

1/00 

5 

LI/RO 

15 

M 

6 

C n 

16 

AS 2 

7 

5 

17 

AS1 

8 

C n + 4 

18 

ASO 

9 

“P 

19 

RI/LO 

10 

GND 

20 

Vcc 


tPin numbers shown on logic symbols are for J and N packages only, 
nc — no internal connection. 
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PRODUCT GUIDE 


682 , 683 , 684 , 685 

8-BIT MAGNITUDE 
COMPARATORS 

• Compares two 8-bit words 

• ‘LS682 and 'LS683 includes 
20-kilohm pull-up resistor 
on Q inputs 


typical performance 


TYPE 

COMPARE 

TYPE 

TOTAL 

TIME 

OUTPUT 

POWER 


14 ns 

Totem Pole 

KaniTiVt'a 


24 ns 

O-C 



16 ns 

Totem Pole 

rmruTOi 


24 ns 

O-C 



SN54LS682 (J,FH) SN74LS682 (J,N,FN) 

SN54LS683 (J,FH) SN74LS683 (J,N,FN) 

SN54LS684 (J,FH) SN74LS684 (J.N.FNI 

SN54LS685 (J,FH) SN74LS685 (J,N,FN) 


logic symbol, ‘LS682, 'LS684t 


PO 

PI 

P2 

P3 

P4 

P5 

P6 

P7 

QO 

Q1 

Q2 

Q3 

Q4 

Q5 

Q6 

Q7 



— 

COMP i 

(2) 


(4) 



(6) 



(8) 



(11) 


p 

(13) 



(15) 



(17) 

n 7, 


(3) 

not 


(5) 


(71 



(9) 



(12) 


Q 

(14) 



(161 



(18) 

U7, 



(19) 


( 1 ) 


P-Q 


P>Q 


logic symbol, 'LS683, 'LS685'!' 



pin assignments 


i^WWTrTTjmT^HI 


lilal 

in 

Oil 




B 

■s 

in 

Bn i 

IB 

IS 

in 

S 

B 

EB 


■ail 

IB 

Em 

m 

turn 




ESI 

ID 






na 

ESI 

ID 






m 

ESI 

IB 



FLHI 




■SI 

IB 




B 

■ai 

m 

■SI 

ID 

mm 

Klil 

ESI 

B 

mm 

KEI 

■all 

IB 

■s 

in 

Iffil 

m 


El 

wam\ 

ISB 

Ea 

El 

wnm 


t Pin numbers shown on logic symbols are for J and N packages only, 
nc — no internal connection. 
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PRODUCT GUIDE 


686 , 687 

8-BIT MAGNITUDE 
COMPARATORS 

• Compares two 8-bit words 

typical performance 


logic symbol, 1 LS686 t 



SN54LS686 (JT,FH) SN74LS686 (JT,NT,FN) P7 
SN54LS687 (JT,FH) SN74LS687 (JT,NT,FN) 



pin assignments 

JT, NT PACKAGES 

1 p>a 1 13 P 4 

2 G1 14 Q4 

3 PO 15 P5 

4 OO 16 Q5 

5 PI 17 P6 

6 Q1 18 Q6 

7 nc 19 nc 

8 P2 20 P7 

9 Q2 21 Q7 



2 s . "Q 

2 

p>a 

16 

P4 

3 

di 

17 

Q4 

4 

“po 

18 

P5 

5 

QO 

19 

05 

6 

PI 

20 

P6 

7 

Q1 

21 

Q6 

8 

nc 

22 

nc 

9 

nc 

23 

nc 

10 

P2 

24 

P7 

11 

02 

25 

07 

12 

P3 

26 

F* = Q 

13 

Q3 

27 

G2 

14 

GND 

28 

Vcc 


logic symbol, 'LS687'*' 



tPin numbers shown on logic symbols are for JT and NT packages only, 
nc — no internal connection. 
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PRODUCT GUIDE 


690 , 691 
692 , 693 


SYNCHRONOUS COUNTERS 
WITH OUTPUT REGISTERS 

• Multiplexed three-state 

outputs 

• 4-bit counters/registers 

• 'LS690, 'LS692: Decade 

counters 

• ‘LS691,'LS693: Binary 

counters 

typical performance 





TOTAL 

POWER 

'LS690 

Direct 

20 MHz 

237 mW 

'LS691 

Direct 

20 MHz 

237 mW 






Sync-L 

20 MHz 

237 mW 


SN54LS690 (J,FH) 
SN54LS691 (J.FH) 
SN54LS692 (J.FH) 
SN54LS693 (J.FH) 


R/C 


logic symbol, 'LS692+ 

< 11 > 


RCLR—- I"* 11R12 

JL>C,1 




enF- 


_ 1 £L 


(5) 


CTRDIVIO 

5R6 

Ml (LOAD) 

M2 (COUNT) 
G3 3CT=9 
IG4 

t>C5/2,3,4+ 


1.5D (1) 


,p, D 


( 2 ) 


(4) 


logic symbol, 'LS690* 


pin assignments 


CTRDIVIO 

1 M1 (LOAD) 

M2 (COUNT) 

3CT=£H 

(G4 


|1,5D (1) 

liT 


,21 [>*J 

— 23 Vf 


(41 

[81 


(16) 


-Qa 

-o B 

-Oc 

-q d 


logic symbol, 'LS691' 1 ' 


IR12 


SN74LS690 (J.N.FN) 
SN74LS691 (J.N.FN) 
SN74LS692 (J.N.FN) 
SN74LS693 (J.N.FN) 


CCLR- 

LOAD- 


CTRDIV16 

R6 

Ml (LOAD) 

M2 (COUNT) 
G3 3CT-15 
G4 


11.5D (1) 


f^vl 


( 2 ) 


[41 


[ 8 ] 


J, N PACKAGES | 

™iiia 

DO 

0*1 

B 


,2 

°_ 

3 

A 

IB 

Baa 

4 

B 

El 

eb| 

5 

C 

KB 

esb| 

6 

D 

IB 

EBB 

B 


1 7 

Or 

B 


1 8 

Qa 

B 

■333 

IB 

■sal 

Da 


El 

EWl 


FH. FN PACKAGES 

MMsasa 

KB 

Em 

B 

mil 

IB 


3 

A 

IB 

mm 

4 

B 

DO 


5 

C 

15 

q d 

6 

D 

IB 

Em 

B 


1 7 

Qb 

B 


1 8 

Qa 

m 

■333 

EB 

liBCTH 

IQ 

■3J3| 

El 

wm 


(17) 

-o A 

<i6> " 

(15) 

-Qd 


logic symbol, 4 LS693^ 


(17) 

-Qa 

(16) 

(15) 

-Qd 



* Pin numbers shown on logic symbols are for J and N packages only, 
nc — no internal connection. 
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PRODUCT GUIDE 


696 , 697 , 698 , 699 


SYNCHRONOUS UP/DOWN 
COUNTERS WITH OUTPUT 
REGISTERS, MULTIPLEXED 
THREE-STATE OUTPUTS 


• 4-bit counters/registers 

• 'LS696, 'LS698: Decade 

counters 

• 'LS697,'LS699: Binary 

counters 


typical performance 


TYPE 

MAX 

CLOCK 

FREQ 

CLEAR 

TOTAL 

POWER 




237 mW 




237 mW 






I2EII9 

ESH5 



SN54LS696 (J,FH) 
SN54LS697 (J,FH) 
SN54LS698 (J,FH) 
SN54LS699 (J,FH) 



SN74LS696 (J,N,FN) 
SN74LS697 (J,N,FN) 
SN74LS698 (J,N,FN) 
SN74LS699 (J,N,FN) 

logic symbol, 'LS696+ 

nTO 1 


■ben 


CTRDIV10 
R8 

Ml [LOAD] 

M2 [COUNTJ 
M3 [UP] 

M4 [DOWN] 

G5 3,5CT=9- 
4,5CT»0- 

-bC7 

- > 2,3,5,6+ 

- > 2,4,5,6- 

X 


Z22 

V23 


_ 15 L 


|l.7D [1] 

~ 

[4] 
[8] 


22,23F 


0 

5724 Vf 


(17) 


-Q A 

Qb 

-Qc 

-q d 


pin assignments 




nits 

ID 

EH 


ID 

am 

n 

imi 


U 

K3 

1333 





□1 

tasos] 

n 


m 

■m 



ID 

fral 

E 


ED 

kDdH 




E!» 

E 







urn 

E 



ERH 

D 



ETE 

E 

pa 



m 




E 


m 

E9 

E 


Q3 

liWil 

E 


ED 


EJ 

ifr?'.T7Fl 

S3 

EBB! 

E 


El 



logic symbol, *LS697'f 


G (12> r-4 

R/CiHi 


EN24 

G21 



■J5L 

(6) 


Ml [LOAD] 

M2 [COUNT] 

M3 [UP] 

M4 [DOWN] 

G5 3,5CT=15. 
4,5CT=0 

>C7 

> 2,3,5,6+ 

> 2,4,5,6- 

c 

|l.7D [1] 

TzT 

[4] 

[ 8 ] 


Z22 

V23 


■. 13 . 3 1., rco 


t> 

l2i 24 ^ 


(16) 

(15) 


-Qa 

Qb 

Qc 

Qd 


4 Pin numbers shown on logic symbols are for J and N packages only, 
nc — no internal connection. 
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PRODUCT GUIDE 


696 , 697 , 698 , 699 continued 

logic symbol, 'LS698+ 

TiUS- 


<rU2Lri»f 

R/ciHi. 

(9) 


EN24 

G21 


logic symbol, 'LS6991' 

-fTOT- 


pin assignments 


RCK 


pen 


rim. 

19) 


-bcii 



CTRDIV10 
7R8 

Ml [LOAD] 

M2 [COUNT] 

M3 [UP] 

M4 [DOWN] 

|G5 3.5CT-9H 

G6 4.5CT-0 -| 

P>C7 

2 , 3 , 5 , 6 + 

2,4,5,6- 


Z22 

•V23 


J5L. 


|1,7D [1] 

~ 

[4] 
[8] 


22,23 f 


|21 t> 


.(19) 


CTRDIV16 
7R8 

Ml [LOAD] 

M2 [COUNT] 

M3 [UP] 

M4 [DOWN] 

G5 3.5CT-15J 
G6 4.5CT-0-] 
■>C7 

- > 2,3,5,6+ 

- > 2,4,5,6- 


J. N PACKAGES 

11HU 

in 

lilUH 

H 


12 

Q 

3 

A 

KOI 

ir^TTil 

4 

B 

in 

naai 

5 

C 

in 

Em 

6 

D 

m 

Em 

D 


17 

Qb 

□ 


18 

Qa 

El 


m 

Twl 

10 

GND 

20 

V CC 


Z22 
■ V23 


•Qa 

-q b 

•Qc 

-Do 


11,7D [1] 

[4] 
[ 8 ] 


i 21 > ■ 

|2l 24V|" 


nco 


-Qa 


(15) 


■Qb 

-Qc 

Qd 






m 

D1 





in 

■nraifi 



in 

lnl 




eRHP 


■1 


E7SH 

ID 



EEHfl 

ID 

Br«ws:< 

m 

Em 

ID 


m 

bum 

|Q 


B3 

wnm 


800 


logic symbol* 


pin assignments 


TRIPLE 4-INPUT AND/NAND 

DRIVERS 

typical performance 


ia-HL 


ib — 12ZL 
icJ«L 


TYPE 

LOW- 

LEVEL 

OUTPUT 

CURRENT 

HIGH- 

LEVEL 

OUTPUT 

CURRENT 

POWER/ 

GATE 

SN54AS800 

40 mA 

—40 mA 

25 mW 

SN74AS800 

48 mA 

-48 mA 

25 mW 


idJ^L 


2a—S2L 


2B— 12L 


zc^> 


„„ (5) 

2D- 


3A^> 


3B— !ZL 


SN54AS800 (J,FH) 


SN74AS800 (N,FN) 


3C-H 


3D -»L 


&t> 


(16) 


(15) 


(14) 


J. N PACKAGES 


(ID 


positive logic: Y = ABCD 
Z = ABCD 


| 1 1 A 

1 1 

3Z 

2 

2A 

12 

3Y 

3 

2B 

13 

2Z 

4 

2C 

14 

2Y 

5 

2D 

1 5 

1Z 

6 

3A 

16 

1Y 

7 

3B 

17 

IB 

8 

3C 

18 

1C 

9 

3D 

1 9 

ID 

10 

GND 

20 

Vcc 


FH, FN PACKAGES 

1 1A 

1 1 

3Z 

2 

2A 

12 

3Y 

3 

2B 

13 

2Z 

4 

2C 

14 

2Y 

5 

2D 

15 

1Z 

6 

3A 

16 

1Y 

7 

3B 

17 

IB 

8 

3C 

18 

1C 

9 

3D 

19 

ID 

10 

GND 

20 

V CC 


* Pin numbers shown on logic symbols are for J and N packages only, 
nc — no internal connection. 
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PRODUCT GUIDE 


802 


TRIPLE 4-INPUT OR/NOR 
LINE DRIVERS 
typical performance 


TYPE 

LOW- 

LEVEL 

OUTPUT 

CURRENT 

HIGH- 

LEVEL 

OUTPUT 

CURRENT 

POWER/ 

GATE 

SN54AS802 

40 mA 

—40 mA 


SN74AS802 

48 mA 




SN54AS802 (J,FH) SN74AS802 (N ,F N ) 


logic symbol* 


1A- 

1B- 

1C- 

ID- 

2A- 

2B- 

2C- 

2D- 

3A- 

3B- 

3C- 

3D- 


(II 

(17) 

(18) 
(19) 
( 2 ) 

(3) 

(4) 

(5) 

( 6 ) 

(7) 

( 8 ) 
(9) 


>10 


(16) 


L 

(15) 

(14) 

L 

(13) 

(12) 

L 

(11) 


1Y 

1Z 

2Y 

2Z 

3Y 

3Z 


positive logic: Y = A+B+C+D 
Z = A+B+C+D 


pin assignments 


J. N PACKAGES 

1 1A 

11 

3Z 

2 

2A 

12 

3Y 

3 

2B 

13 

2Z 

4 

2C 

14 

2Y 

5 

2D 

1 5 

1Z 

6 

3A 

16 

1Y 

7 

3B 

1 7 

IB 

8 

3C 

18 

1C 

9 

30 

19 

ID 

10 

GND 

20 

v cc 


1 FH. FN PACKAGES | 

| 1 1A 

11 

3Z 

2 

2A 

12 

3Y 

3 

2B 

13 

2Z 

4 

2C 

14 

2Y 

5 

2D 

15 

1Z 

6 

3A 

16 

1 Y 

7 

3B 

17 

IB 

8 

3C 

18 

1C 

9 

3D 

19 

ID 

10 

GND 

20 

v cc 


804 


HEX 2-INPUT NAND DRIVERS 
typical performance 


TYPE 

LOW- 

LEVEL 

OUTPUT 

CURRENT 

HIGH- 

LEVEL 

OUTPUT 

CURRENT 

DELAY 

POWER/ 

GATE 

SN54ALS804 

12 mA 


■EE9 


SN74ALS804 

24 mA 

-15 mA 



SN54AS804A 

40 mA 

—40 mA 



SN74AS804A 

48 mA 

-48 mA 




SN54ALS804 (J,FH) SN74ALS804 (N,FN) 
SN54AS804A (J,FH) SN74AS804A (N,FN) 


logic symbol* 


1A 
IB 
2A 
2B 
3A 
3B 
4A 
4B 
5A 
5B 
6A 
6B 


ID 

( 2 ) 

(4) 

(5) 

(7) 

( 8 ) 
( 12 ) 
(13) 

(15) 

(16) 
(18) 
(19) 


&o 



(3) 

(6) 

L 

(9) 

mi 


(14) 


(17) 

J 


1Y 

2Y 

3Y 

4Y 

•5Y 

6Y 


positive logic: Y = AB 


pin assignments 


J. N PACKAGES 

1 1A 

11 

4Y 

2 

IB 

12 

4A 

3 

1Y 

13 

4B 

4 

2A 

14 

5Y 

5 

2B 

15 

5A 

6 

2Y 

16 

5B 

7 

3A 

17 

6Y 

8 

3B 

18 

6A 

9 

3Y 

19 

6B 

10 

GND 

20 

Vcc 


FH. FN PACKAGES 

1 1A 

1 1 

4Y 

2 

IB 

12 

4A 

3 

1Y 

13 

4B 

4 

2A 

14 

5Y 

5 

2B 

15 

5A 

6 

2Y 

16 

5B 

7 

3A 

17 

6Y 

8 

3B 

18 

6A 

9 

3Y 

19 

6B 

10 

GND 

20 

Vcc 


7 Pin numbers shown on logic symbols are for J and N packages only, 
nc — no internal connection. 
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PRODUCT GUIDE 


805 


HEX 2-INPUT NOR DRIVERS 
typical performance 


TYPE 

LOW- 

LEVEL 

OUTPUT 

CURRENT 

HIGH- 

LEVEL 

OUTPUT 

CURRENT 

DELAY 

POWER/ 

GATE 

SN54ALS805 

12 mA 

-12 mA 



SN74ALS805 

24 mA 

-15 mA 


4.2 mW 

SN54AS805A 




BW1 

SN74AS805A 

48 mA 

—48 mA 

ES^3 

12 mW 


SN54ALS805 (J,FH) SN74ALS805 (N,FN) 
SN54AS805A (J,FH) SN74AS805A (N,FN) 


logic symbol* 


1A 

IB 

2A 

2B 

3A 

3B 

4A 

4B 

5A 

5B 

6A 

6B 


( 1 ) 

(21 

(4) 

(5) 

(7) 

( 8 ) 
( 12 ) 
(13) 

(15) 

(16) 
(18) 
(19) 



(3) 


(6) 


(9) 


(11) 

1*- 

(14) 


(17) 



positive logic: Y = A+B 


pin assignments 


| J. N PACKAGES | 

[ 1 1A 

11 

4Y 

2 

IB 

12 

4A 

3 

1Y 

13 

4B 

4 

2A 

14 

5Y 

5 

2B 

15 

5A 

6 

2Y 

16 

5B 

7 

3A 

17 

6Y 

8 

3B 

18 

6A 

9 

3Y 

19 

6B 

10 

GND 

20 

V CC 


FH. FN PACKAGES 

1 1A 

11 

4Y 

2 

IB 

12 

4A 

3 

1Y 

13 

4B 

4 

2A 

14 

5Y 

• 5 

2B 

15 

5A 

6 

2Y 

16 

5B 

7 

3A 

17 

6Y 

8 

3B 

18 

6A 

9 

3Y 

19 

6B 

10 

GND 

20 

Vec 


808 


HEX 2-INPUT AND DRIVERS 
typical performance 


TYPE 

LOW- 

LEVEL 

OUTPUT 

CURRENT 

HIGH- 

LEVEL 

OUTPUT 

CURRENT 

DELAY 

POWER/ 

GATE 

SN54ALS808 

12 mA 

-12 mA 

^3291 


SN74ALS808 

24 mA 




SN54AS808A 





SN74AS808A 

48 mA 

—48 mA 


13 mW 


SN54ALS808 (J,FH) SN74ALS808 (N,FN) 
SN54AS808A (J,FH) SN74AS808A (N,FN) 


logic symbol* 
( 1 ) 


( 2 ) 


(4) 


(5) 


(7) 


( 8 ) 


( 12 ) 


(13) 


(15) 


(16) 


(18) 


(19) 


&> 


(3) 


( 6 ) 


(9) 


( 11 ) 


(14) 


(17) 


positive logic: Y = AB 


pin assignments 


J. N PACKAGES 

1 1A 

11 

4Y 

2 

IB 

1 2 

4A 

3 

1Y 

13 

4B 

4 

2A 

14 

5Y 

5 

2B 

15 

5A 

6 

2Y 

16 

5B 

7 

3A 

17 

6Y 

8 

3B 

18 

6A 

9 

3Y 

19 

6B 

10 

GND 

20 

v cc 


FH, FN PACKAGES 

1 1A 

11 

4Y 

2 

IB 

12 

4A 

3 

1Y 

13 

4B 

4 

2A 

14 

5Y 

5 

2B 

15 

5A 

6 

2Y 

16 

5B 

7 

3A 

17 

6Y 

8 

3B 

18 

6A 

9 

3Y 

19 

6B 

10 

GND 

20 

Vcc 


1 Pin numbers shown on logic symbols are for J and N packages only, 
nc — no internal connection. 


Texas Instruments 


INCORPORATED 

POST OFFICE BOX 225012 • DALLAS. TEXAS 75265 


6 - 



































PRODUCT GUIDE 



logic symbol* 


HEX 2-TO-1 UNIVERSAL 
MULTIPLEXER 


• Three-state buffer-type 


True or complementary 


SN54ALS857 (JT) 
SN54AS857 (JT.FH) 


SN74ALS857 (JT,NT) 
SN74AS857 (NT,FN) 



pin assignments 


JT, NT PACKAGES 

— SO HI COM 


1 1 . OPER = 0 23 SI 


13 OPER -0 27 SI 

14 GND 28 V C C 


tPin numbers shown on logic symbols are for J, JT, N, and NT packages only 
nc — no internal connection. 
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PRODUCT GUIDE 


logic symbolt 


8-BIT MAGNITUDE COMPARATORS 

• Fast compare to zero 

• Arithmetic and logical comparison 

• Open-collector output for P = Q 


SN54AS866 (JD.FH) SN74AS866 (N,FN) 



pin assignments 
JD, N PACKAGES 

i ql! TTi oii 


867 , 869 


8-BIT SYNCHRONOUS 
BIDIRECTIONAL COUNTERS 

• 'AS867 has asynchronous clear 

• 'AS869 has synchronous clear 

• Ripple carry output for N-bit 

cascading 

• Fully programmable with synchronous 

counting and loading 

FUNCTION TABLE 


logic symbol, 'AS867t 

CTRDIV 256 

soil*-0\ „ 0 

si -Hi_ \J m T 


1.4.5CT-0 

3,4,5CT=255 



logic symt 


Supersedes table In 1981 Supplement to TTL Data Book 

SN54AS867 (JT,FH) SN74AS867 (NT,FN) 
SN54AS869 (JT,FH) SN74AS869 (NT.FN) 



12 QO 26 PLE 

75 P = Qout 27 CLR( 

74 GND 28 VcC 

FH, FN PACKAGES 

1 QLE I 15 OlT 

2 L/A 16 P>Qi 

3 P<Qin 77 P<Qi 

~~4 P>Qin 18 P0~~ 

5 07 19 P7” 


pm assignments 


JT. NT PACKAGES 


I 1 so 

13 

RC 

0 

2 

SI 

14 

CL 


3 

A 

15 

Qh 


4 

B 

16 

°G 


5 

C 

17 

Qf 


6 

D 

18 

Qe 


7 

E 

19 

Od 


8 F 

20 

Qc 


9 

G 

21 

Qb 


10 

H 

22 

Oa 


11 

ENT 

23 

EN 


12 

GND 

24 

V C 

c_ 



tPin numbers shown on logic symbols are for JT and NT packages only. 
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PRODUCT GUIDE 


870 


logic symbol* 1 


DUAL 16-BY-4 REGISTER 
FILES 

• Each register file has individual 

write/enable controls and 
address lines 

• Has two 4-bit data I/O ports 

• 24-pin 300-mil package 

SN54AS870 (JT,FH) 
SN74AS870 (NT.FN) 


[REG FILE 16X41 




C0/G10 
C1/G11 
- C2 [Ain] 
a EN12 [Aout] 
C3 [Bin] 
EN13 [Bout] 




Z6 


RAM 16 X 1 


Z7 

MUX 


[REG 11 


MUX 

V<12 

6- 

-1A,5,2(1/3|4D 


13 >V 

.s.io - 

7- 

-1A,7,3,4D 1A- 

-Z8 

8- 

-TT 


RAM 16 X 1 
[REG 21 

.9,10 




9- 

-ii 


6- 

-2A,0,2(1/3)5D 




7- 

- 2A,1,3,5D 2A- 

-Z9 


r- 


(11) 


O 


(13) 


4+ 


4+1 


(14) DQB2 
1151.DQB3 


pin assignments 



■W 

[FI 


D 


KD 


D 


B 


b 


B 

■•Will 

B 


m 



my 

B 

mm 



B 

HM 

B 


El 


B 


EH 


m 




m 


m 

B 

\m 


m 



M 1 

nm 





03 



■Ufl 

B 

laiial 

D 


B 


E3 

j»E»» 

B 


D 

IMtiV 

El 


D 

ml 

EH 









\a 


UM 


liU 


UJ 

tt-r v 

m 




IB 


m 

liB 

B 


m 

EM 


tPin numbers shown on logic symbols are for JT and NT packages only, 
nc — no internal connection. 
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PRODUCT GUIDE 


logic symbol^ 


DUAL 16-BY-4 REGISTER 
FILES 

• Each register file has individual 

write/enable controls and 
address lines 

• Has one 4-bit data I/O port; 

the other 4-bit data word has 
individual data inputs and 
data outputs 

• 28-pin, 600-mil package 

SN54AS871 (J,FH) 

SN74AS871 (N,FN) 


[REG FILE 16X4] 


pin assignments 




(4) 


(5) 


(6) 

5» 1A 15 

(7) 

3 J 

(21) 

Dl 

(22) 

l 0 

(23) 

his 

(24) 

3 J 

(3) 

C0/G10 

(25) 

C1/G11 

(9) 

—f— 

C2 [Ain! 

Llk 

EN12 [Aout] 

(19) 

-»- 

C3 [Bin] 

1 r-— 

EN13 [Bout] 

< 8 > ^ 

C4 



RAM 16 X 1 



[REG1] 


6- 

-1A,5,2(1/3)4D 


7- 

■ 1A,T,3,4D ia. 

- Z8 


RAM 16 X 1 



[REG 2] 

9- 

6- 

-2A,0,2(T/3)5D 


7- 

■2A,1,3,5D 2A 

■ Z9 



JJH.DQB2 
_12ZLdOB3 
(18) nrma 


1 Pin numbers shown on logic symbols are for J and N packages only, 
nc — no internal connection. 
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PRODUCT GUIDE 


873 

DUAL 4-BIT D-TYPE LATCHES 

• Three-state buffer-type outputs 

drive bus lines directly 

• Each 4-bit word has enable, 

clear, and output control 
inputs 


typical performance 


TYPE 

CLEAR 

OUTPUT 

DELAY 

POWER 

'ALS873 

LOW 

Q 

11 ns 

67.5 mW 


SIM54ALS873UT.FH) SN74ALS873 (NT.FN) 
SN54AS873 (JT.FH) SN74AS873 (NT.FN) 


logic symbol* 



pin assignments 


JT, NT PACKAGES | 

FH, FN PACKAGES 


m 

Raifll 

, nc 

15 nc 

m 


KB 

wm\ 

IB 

Ujjj 

m 

waisM 

3 

1D1 

m 

EH1I 

IB 

■t.ft* 


2C 

4 

1D2 

m 

oai 


1D1 

D3 


5 

1D3 

EH 

BHI 

IB 

am 

B 

ehi 

6 

1D4 

EB 

B9I 

LI 

1D3 

B3 


7 

2D 1 

03 

■ESI 

r 

1D4 

2t 

2Q1 

8 

2D2 

03 

■ehi 

LA 

22 nc 

El 


BS 

■ehi 

LI 

2D1 

QJ 

wsm 

Da 



■eb; 

IB 


EH 


ID 

Ea 


1C 

IB 


m 

imi 

,2 

GND 

24 

Vcc 

m 


eh 

m 





IB 


27 

tc 





IB 


03 



874 

DUAL 4 BIT D-TYPE EDGE- 
TRIGGERED FLIP-FLOPS 

• Three-state buffer-type outputs 

• Each 4-bit word has clock, clear, 

and output control inputs 

typical performance 


TYPE 

FREQ 

POWER 

DATA TIMES 

SET¬ 

UP 

HOLD 

SN54ALS874 





SN74ALS874 






t Rising edge of clock pulse 


SN54ALS874 (JT.FH) SN74ALS874 (NT.FN) 

SN54AS874 (JT.FH) SN74AS874 (NT.FN) 


logic symbol* pin assignments 



tPin numbers shown on logic symbols are for JT and NT packages only, 
nc — no internal connection. 
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PRODUCT GUIDE 


876 

DUAL 4-BIT D-TYPE EDGE- 
TRIGGERED FLIP-FLOPS 
WITH INVERTED OUTPUTS 

• Three-state buffer-type outputs 

drive bus lines directly 

• Each 4-bit word has own clock, 

preset, and output control inputs 

typical performance 


DATA TIMES 

TYPE FREQ POWER SET- 


logic symboM 



SN54ALS876 


SN74ALS876 


irTncrwinnwii 



Rising edge of clock pulse 


SN54ALS876 (JT,FH) SN74ALS876 <NT,FN) 

SN54AS876 (JT,FH) SN74AS876 (NT,FN) 


pin assignments 
JT. NT PACKAGES 

1 1FBTI13 : 

2 iPC 14 

3 1P1 15 

4 1D2 16 

5 1D3 17 

6 1D4 18 

7 2D1 ~ 19 

8 2D2 20 

9 2D3 21_ 

10 2D4 22 




logic symbol* 


8-BIT UNIVERSAL 

TRANSCEIVER/PORT 

CONTROLLERS 

• 8 selectable transceiver/port 

functions 

• 3-state buffer-type outputs 

drive bus lines directly 

• 24-pin 300-mil package 

SN54AS877 (JT,FH) 
SN74AS877 (NT,FN) 


[ 

n 0 

PORT CONTROLLER 


'n 

^ 9 
Z9 9. 

SRG8 

> (4/5/6) 

>C10/7R 

n r 

r 

Z11 11 

Z12 12. 

V<]U/3/5) 

-13,1 13- 

• 1413/5) 

1=0 

(4/5/6)100 

-(0/2H0D 

12 

(1/3)100 

>1 

10/2/4 )t>V 

0 Z13 

2/4 

Z15 15- 

VOM/3/51 

.16,1 16- 

-17(3/5) 

1=0 

(0/2H0D 

15- 

(1/3)100 

>\ 

(0/2/4 >OV 

0 Z16 

2/4 

Z17 
















>1 

233 33- 

7011/3/5) 
■34,1 34- 
-35(3/5) 

1=0 

(0/2)100 

33- 

(1/3)100 

>1 

(0/2/4) [>V 

0 Z34 

2/4 35 

Z35 


pin assignments 


4 A1 16 B6 

~5 A2 1~7 B5~ 

~6 A3 M8 bT“ 

~~7 A4 1~9 Q3~ 

~a A5 20 bT" 

~9 A6 2l B1 - 


| FH. FN PACKAGES | | 

U 

15 

nc 

2 

SO 

16 

Q8 

3 

SI 

17 

B8 

4 

S2 

18 

B7 

5 

A1 

19 

B6 

6 

A2 

20 

B5 

7 

A3 

21 

B4 


“no_ 1 I 

9 

A4 

23 

B3 

10 

A5 

24 

B2 

1 1 

A6 

25 

B1 

12 

A7 

26 

SERIN 

13 

A8 

27 

CLK 

14 

GND 

28 

Vcc 


tPin numbers shown on logic symbols are for JT and NT packages only, 
nc — no internal connection. 
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PRODUCT GUIDE 


DUAL 4-BIT D-TYPE LATCHES 
WITH INVERTED OUTPUTS 

• Three-state buffer-type outputs 

drive bus lines directly 

• Each 4-bit word has enable, 

preset, and output control 


typical performance 

TYPE OUTPUT DELAY POWER 

'ALS880 It 11,5 ns ~88 mW 

SN54ALS880(JT,FH) SN74ALS880 (NT.FN) 
SN54AS880 (JT,FH) SN74AS880 (NT.FN) 


logic symbol* 
IOC —-Cs 

1C — 

.7777 HI ^ 


pin assignments 




logic symbol* 


ARITHMETIC LOGIC UNITS/ 
FUNCTION GENERATORS 

• 4-bit ALU's/Function 

Generators 

• Same operating modes as 

'AS 1 81 A, 'S1 81A expanded to 
include status register checks 


typical performance 

I I CARRY 16-BIT TOTAL 

TIME ADD TIME POWER 





pin assignments 


JT. NT PACKAGES 
~ §0 I 13 FT" 



tPin numbers shown on logic symbols are for JT and NT packages only, 
nc — no internal connection. 
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PRODUCT GUIDE 


1000 

QUAD 2-INPUT NAND GATES 

• Increased output drive capability 
over 'LSOO 

typical performance 


TYPE 

LOW- 

LEVEL 

OUTPUT 

CURRENT 

HIGH- 

LEVEL 

OUTPUT 

CURRENT 

DELAY 

POWER/ 

GATE 

SN54ALS1000 

12 mA 

—1 mA 

4 ns 

3 mW 

SN74ALS1000 


—2.6 mA 

4 ns 



SIN54ALSI000 (J,FH) SN74ALS1000 (N,FN) 


logic symbol^ 

1A —11!—( M> 

2a-!H-- 

2B-15L- 

3A-12L-- 

3B-U°^ 

- 

4B ———-—_ 

positive logic: Y = AB 


pin assignments 


| J. N PACKAGES 

1 1A 

8 3Y 

2 IB 

9 3A 

3 1Y 

10 3B 

4 2A 

11 4Y 

5 2B 

12 4A 

6 2Y 

13 48 

7 GND 

14 V CC 


FH, FN PACKAGES 

1 nc 11 nc 

~2 TA 12 3Y 

3 IB 13 3A 


6 2A 16 4Y 

7 nc 17 nc 

8 2B 18 4A 

9 2Y 19 4B 

10 GND 20 Vcc 


1002 

QUAD 2-INPUT NOR BUFFER GATES 

• Increased output drive capability 
over 'LS02 

typical performance 



LOW- 

HIGH- 



LEVEL 

LEVEL 

DELAY 

POWER/ 

OUTPUT 

OUTPUT 

GATE 

CURRENT 

CURRENT 



lEBSMEEEEg 


K-liiMi 


SN54ALS1002 
SN74ALS1002 


SN54ALS1002 (J,FH> SN74ALS1002 (N.FN) 


logic symbol'*' 

1A — ( - 2 - L >i[> 

IB—H>_ 

2A-J5L-- 

2B———— 

3A-J2L-- 

3B-JE- 

4 A _ini_- 

„ 112 ) 

4B- 

positive logic: Y = A+B 


pin assignments 


J. N PACKAGES 

, IV 

8 

3A 

2 

1 A 

9 

3B 

3 

IB 

10 

3Y 

4 

2Y 

1 1 

4A 

5 

2A 

12 

4B 

6 

2B 

13 

4Y 

7 GND 

14 

Vcc 


FH, FN PACKAGES | 

1 nc 

1 1 

nc 

2 

1 Y 

12 

3A 

3 

1 A 

13 

3B 

4 

IB 

14 

3Y 

5 

nc 

15 1 

6 

2Y 

,6 

4A 

7 

nc 


8 

2A 

18 

4B 

9 

2B 

19 

4Y 

10 

GND 

20 

Vcc 


* Pin numbers shown on logic symbols are for J and N packages only, 
nc — no internal connection. 


Texas Instruments 
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PRODUCT GUIDE 


QUAD 2-INPUT NAND 
BUFFER GATES WITH 
OPEN-COLLECTOR OUTPUTS 

• Increased drive capability over 
'LS03 


typical performance 



HIGH- 

LEVEL 

OUTPUT 


LOW- 

LEVEL 

OUTPUT 


SN54ALS1003 
SN74ALS1003 


VOLTAGE CURRENT 


5.5 V 12 mA 


5.5 V 24 mA 



KjEVjigKQgK 


SN54ALS1003 (J,FH) SN74ALS1003 (N ,F INI) 


logic symbol* 

1A (1) ~ 

1B——— 

2A-!2L_- 

3A-^>-- 

3B-122L. 

.. ( 12 ) - 

4 A- 

_ (13) 

4B 

positive logic: Y - AB 


pin assignments 


J. N PACKAGES | 

1 1A 

8 

3Y 

2 

IB 

9 

3A 

3 

1Y 

10 

3B 

4 

2A 

1 1 

4Y 

5 

2B 

12 

4A 

6 

2Y 

13 

48 

7 

GND 

14 

Vcc 


FH, FN PACKAGES 
~~ 1 nc fTi nc 

~2 TA 12 3Y 

3 IB 13 3A 

4 1Y 14 3B 

5 nc 15 nc 

6 2A 16 4Y 

7 nc 17 nc 

8 2B 18 4A 

9 2V 19 4B 

10 GND 20 Vcc 


HEX INVERTER 
BUFFER GATES 

• Increased drive capability over 
LS04 

typical performance 


TYPE 

LOW- 

LEVEL 

OUTPUT 

CURRENT 

HIGH- 

LEVEL 

OUTPUT 

CURRENT 

SN54ALS1004 

12 mA 

-1 mA 

SN74ALS1004 

24 mA 

—2.6 mA 


logic symbol* 

1A _J11_|-S 

2a-J3!_ 

3A-JS1- 

4A— 

5A-SHL 

6A —1HL |~.. 

positive logic: Y = A 


SN54ALS1004 <J,FH) SN74ALS1004 (N,FN) 

1005 

HEX INVERTER 
BUFFER GATES 
WITH OPEN-COLLECTOR 
OUTPUTS 

• Increased drive capability over 
LS05 

typical performance 


logic symbol* 

nA _SI>_|-- 

2A _J3)_ 

3 A _£L- 

4A-i2]_ 

5A _mL 
6A —121L- [ 

positive logic: Y = A 


| SN54ALS1005 (J,FH) SN74ALS1005 (N,FN) 

* Pin numbers shown on logic symbols are for J and N packages only, 
nc — no internal connection. 


TYPE 

LOW- 

LEVEL 

OUTPUT 

CURRENT 

HIGH- 

LEVEL 

OUTPUT 

CURRENT 

SN54ALS1005 

12 mA 

—1 mA 

SN74ALS1005 

24 mA 

-2.6 mA 


pin assignments 


J, N PACKAGES 


FH. FN PACKAGES 





pin assignments 


J. N PACKAGES | 

FH. FN PACKAGES | | 

l 1 ’ A 

8 

4Y 

Fine 

Unci 

2 

1 Y 

9 

4A 

2 

1 A 

12 

4Y 

3 

2A 

10 

5Y 

3 

1Y 

13 

4A 

4 

2Y 

11 

5A 

4 

2AJ 

14 

5Y 

5 

3A 

12 

6Y 

I5nc 

- 11 

6 

3Y 

13 

6A 

L 6 ^ 

2Y 

16 

5A \ \ 

7 

GND 

14 

Vcc 


17 - 11 





8 

3A 

18 

6Y 





9 

3Y 

19 

6A 





10 

GND 

20 

Vcc 


Texas Instruments 
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PRODUCT GUIDE 


1008 

QUADRUPLE 2-INPUT POSITIVE-AND 
BUFFER GATES 

• Increased drive capability over 
LS08 


typical performance 


TYPE 

LOW- 

LEVEL 

OUTPUT 

CURRENT 

HIGH- 

LEVEL 

OUTPUT 

CURRENT 

SN54ALS1008 

mm rcaa 

vmMrn 

SN74ALS1008 

MEE3M 


SN54AS1008 



SN74AS1008 




logic symbol* 



pin assignments 


J. N PACKAGES ] 

| FH. FN PACKAGES 

BB 

8 3Y 

1 nc 

n nc 

2 IB 

9 3A 

2 1A 


3 1Y 

10 3B 

3 IB 

13 3A 

4 2 A 

1 1 4Y 

4 1Y 

14 3B 

5 2B 

12 4A 

5 nc 


6 2Y 

13 4B 

6 2A 

16 4Y 


■EMTOI 

7 nc 

17 nc 



8 28 

II— 


\mmm 

bbeh 


iiuuuj 

wumum 


SN54ALS1008 (J,FH) SN74ALS1008 (N,FN) 
SN54AS1 008 (J,FH) SN74AS1008 (N,FN) 


1010 

TRIPLE 3-INPUT POSITIVE-NAND 
BUFFER GATES 

• Increased drive capability over 
LSI 0 

typical performance 


TYPE 

LOW- 

LEVEL 

OUTPUT 

CURRENT 

HIGH- 

LEVEL 

OUTPUT 

CURRENT 

SN54ALS1010 

12 mA 

—1 mA 

SN74ALS1010 

24 mA 

-2.6 mA 


logic symbol* 


pin assignments 


J. N PACKAGES 


FH, FN PACKAGES 

1 1A 

8 3Y 


1 nc 

n nc 

2 IB 

9 3A 


2 1A 

K9EDH 


10 3B 


3 IB 


4 2B 

mss 


4 2A 

14 3B 

5 2C 



5 nc 

15 nc 

6 2Y 

KESH9 


6 2B 





7 nc 

17 nc 




8 2C 

18 1Y 




9 2Y 

jgunsB 





wmmm 



SN54ALS1010 (J,FH) SN74ALS1010 (N,FN) 


1011 

TRIPLE 3-INPUT POSITIVE-AND 
BUFFER GATES 

• Increased drive capability over 
LSI 1 

typical performance 


TYPE 

LOW- 

LEVEL 

OUTPUT 

CURRENT 

HIGH- 

LEVEL 

OUTPUT 

CURRENT 

SN54ALS1011 

12 mA 

—1 mA 

SN74ALS1011 

24 mA 

-2.6 mA 


SN54ALS1011 (J.FH) SN74ALS1011 (N.FN) 


logic symbol* 



pin assignments 


J, N PACKAGES | 

FH, FN PACKAGES | 

1 1A 

8 

3Y 

. 1 nc 

1 1 

nc | 


IB 


3A 

2 

1A 

IB 

E3I 

D 

MM 

KEI 

inn 

3 

IB 

KEI 


4 

2B 

in 

iai 

4 

2A 

14 

3B 

B 


KQ 

B» 


15 nc 

El 


KEI 

■on 

IB 

tm 

ca 

eh 

E 


m 

paai 

7 

nc 

,7 nc 





8 

2C 

Ba 

BB 





9 

2Y 

19 

1C 





IKE3 

C ~ J: 

m 

EB1I 


* Pin numbers shown on logic symbols are for J and N packages only. 


nc — no internal connection. 
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PRODUCT GUIDE 


1020 

DUAL 4-INPUT NAND BUFFER GATES 

• Increased drive capability over 
LS20 

typical performance 


TYPE 

LOW- 

LEVEL 

OUTPUT 

CURRENT 

HIGH- 

LEVEL 

OUTPUT 

CURRENT 

SN54ALS1020 

12 mA 

-1 mA 

SN74ALS1020 

24 mA 

-2.6 mA 


logic symbol^ 

ia—11!—1 

IB—121— 

1C — J2L- 

ID—£L_ 

2A-i21_ 

2B-H2L- 

2C-<12L. 

2D-™-[_ 

positive logic: Y = ABCD 


SN54ALS1020 (J,FH) SN74ALS1020 |N,FN) 


1032 

QUADRUPLE 2 INPUT POSITIVE-OR 
BUFFER GATE 

o Increased drive capability over 
LS32 

typical performance 


TYPE 

LOW- 

LEVEL 

OUTPUT 

CURRENT 

HIGH- 

LEVEL 

OUTPUT 

CURRENT 

SN54ALS1 032 

12 mA 

-1 mA 

SN74ALS1 032 

24 mA 

-2.6 mA 

SN54AS1032 



SN74AS1032 




logic symbol'*' 

1a _J 1!_| >ii> 

ib-<2L_ 

2A———- 

2B-H- 

3A—- 

3B —iH— 

.. (12) - 

4 A- 

_ (13) 

4B- 

positive logic: Y = A+B 


SN54ALS1 032(J,FH) SN74ALS1032 (N,FN) 

SN54AS1032 (J,FH) SN74AS1032 (N,FN) 


pin assignments 


3 nc 10 2B 

~4 7c 77 nc 

5 ID 12 2C 

6 1Y 13 2D 

7 GND 14 V C C 


9 1Y 19 2D 

10 GND 20 Vcc 


pin assignments 




' Pin numbers shown on logic symbols are for J and N packages only, 
nc — no internal connection. 
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PRODUCT GUIDE 


1034 

HEX BUFFERS 

• Non-inverting outputs 


typical performance 


TYPE 

LOW- 

LEVEL 

OUTPUT 

CURRENT 

HIGH- 

LEVEL 

OUTPUT 

CURRENT 

SN54ALS1034 

memssm 

- 1 mA 

SN74ALS1034 



SN54AS1034 



SN74AS1034 




logic symbolt 


pin assignments 


1 A———— 

2A——— 

3A——— 

4A <9> 

0 

(2) 1Y 
(4) 2Y 

(6 » 3Y 
,8) 4Y 

J. N PACKAGES | 

FH. FN PACKAGES 

1 1A 

84YJ 

rr-nr- 

11 nc 

bbm 

ekbi 

IEK3I 

KBKSH 



KEBBI 

3 1Y 

13 4A 


bob; 

4 2A 

qqB 



12 6Y 1 

5 nc 


5A-<n>- 

1,01 5V 


iuuji 

mEDH 

16 5A 



7 nc 

17 nc 

6a (13! 


(12) ... 


■ 

8 3A 



-6Y 


lEKiH 

IEHB 




10^^213 



positive logic Y = A 


SN54ALS1 034 (J,FH) SN74ALS1034 (N,FN) 
SN54AS1 034 (J,FH) SN74AS1034 (N,FN) 


1035 


logic symbolt 


HEX BUFFERS WITH OPEN- 
COLLECTOR OUTPUTS 

• Non-inverting outputs 


typical performance 


TYPE 

LOW- 

LEVEL 

OUTPUT 

CURRENT 

HIGH- 

LEVEL 

OUTPUT 

VOLTAGE 

SN54ALS1 035 

12 mA 

5.5 V 

SN74ALS1 035 

24 mA 

5.5 V 


SN54ALS1 035 (J.FH) SN74ALS1035 (N,FN) 


1A- 

2A- 

3A- 

4A- 

5A- 

6A- 


( 1 ) 


(3) 


(5) 


19) 


( 11 ) 


(13) 


( 2 ) 


(4) 


(G) 


( 8 ) 


( 10 ) 


5Y 


( 12 ) 


Positive logic Y = A 


pin assignments 


J. N PACKAGES 


FH. FN PACKAGES 

1 1A 

8 

4Y 


1 nc 


nc 

m 

warn 

9 

4A 


2 

1A 

la 

KOI 

3 

2A 

KEI 

mm 


3 

1Y 

KEI 

EM 

4 

2Y 

ED 

mm 


D 

mm 

IQ 

EM 

5 

3A 

ia 

IB 


5 

nc 

KQ 

Q| 

D 

SB 

□ 

mm 


6 

2Y 

na 


H 


EH 

ca 


7 

nc 

17 

nc 






8 

3 A 

18 

6Y 






9 

3Y 

EH 

■ 






m 

ISSEI 

S : 

Bill 


tPin numbers shown on logic symbols are for J and N packages only, 
nc — no internal connection. 
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PRODUCT GUIDE 


1240 


logic symbolt 


pin assignments 


OCTAL BUFFERS/LINE 
DRIVERS/LINE RECEIVERS 
(inverted three-state outputs) 

• Low power version of 'ALS240, AS240 

typical performance 


TYPE 

DELAY 

MAX 

SOURCE 

CURRENT 

MAX 

SINK 

CURRENT 

POWER 

DISSI¬ 

PATION 

SN54ALS1240 

9 


■B2Z9 

47.5 mW 

SN74ALS1240 

9 



SN74ALS1 240-1 

9 

HUXZ9 

moi 



1Y1 

1Y2 

1Y3 


2Y1 

2Y2 

2Y3 

2Y4 


J. N PACKAGES | 

FH. FN PACKAGES 

im 

QQI 

B9 

SS1KQH 

mol 


BQ| 

tsmsm 

eksqi 









|Q^| 




UjHyg^j 


msoi 




'fi£3EZM 




18 1 V1 










SN54ALS1 240 (J,FH) 


SN74ALS1240(N, FN) 
SN74ALS1 240-1 (N,FN) 


1241 


logic symbolt 


pin assignments 


OCTAL BUFFERS/LINE 
DRIVERS/LINE RECEIVERS 
(non-inverted three-state outputs) 

• Low power version of 'ASL241, LS241 
typical performance 





MAX 

MAX 

POWER 


TYPE 

DELAY 

SOURCE 

SINK 

DISSI- 




CURRENT 

CURRENT 

PATION 


SN54ALS1 241 

9 

-12 mA 

8 mA 



SN74ALS1 241 

9 

-15mA 

1 6 mA 

47.5 mW 


SN74ALS1 241 -1 

9 

-15mA 

24 mA 




1Y2 

1Y3 

1Y4 


2Y1 
2Y2 
2Y3 
2Y4 


J. N PACKAGES 


FH. FN PACKAGES 

1 1G 

1 1 

2A1 

1 

l lE 

" 

2A1 

B 

im 

m 

mi 


m 

mi 

KOI 

mi 

B 


IB 

ui 

1 

Q 

mi 

KB 

PM 

D 


a 

mi 

1 

D 


KU 

HEB 

B 


■a 



LI 


IB 


B 


KB 



O 


KB 

■W 

D 


KU 



D 


KB 

m> 

K3 

BUI 

18 

1 Y1 

1 

m 


KB 


m 

mu 

19 

2G 


m 

EO 

1a 


EQ 

K«M»1 

20 

Vcc 


[El 


EM 



SN54ALS1 241 (J,FH) 


SN74ALS1 241 (N.FN) 
SN74ALS1 241-1 (N.FN) 


1242 


logic symbolt 


pin assignments 


QUADRUPLE BUS 

TRANSCEIVERS 

(inverted three-state outputs) 

• Low power version of ALS242, LS242 
typical performance 




MAX 

MAX 

POWER 

TYPE 

DELAY 

SOURCE 

SINK 

DISSI- 



CURRENT 

CURRENT 

PATION 

SN54ALS1242 


- 12 mA 

8 mA 


SN74ALS1 242 


- 1 5 mA 

16 mA 


SN74ALS1242-1 


- 1 5 mA 

24 mA 




J. N PACKAGES 

| FH, FN PACKAGES 

1 GAB 

8 B4 

1 nc 

11 nc 

2 nc 

9 B3 

2 GAB 

12 B4 

3 A1 

10 B2 

3 nc 

13 B3 

4 A2 

1 1 B1 

4 A1 

14 B2 

5 A3 

12 nc 

5 nc 

15 nc 

6 A4 

13 GBA 

6 A2 

16 B1 

7 GND 

14 Vcc 

7 nc 

17 nc 


8 A3 

18 nc 

9 A4 

19 GBA 

10 GND 

20 Vcc 


SN54ALS1 242 (J.FH) 


SN74ALS1 242 (N, FN) 
SN74ALS1 242-1 (N.FN) 


tPin numbers shown on logic symbols are for J and N packages only, 
nc — no internal connection. 
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PRODUCT GUIDE 


1243 


logic symbol! 


pin assignments 


QUADRUPLE BUS 
TRANSCEIVERS 

(non-inverted three-state outputs! 

• Low power version of ALS243, LS243 
typical performance 


TYPE 

DELAY 

MAX 

SOURCE 

CURRENT 

MAX 

SINK 

CURRENT 

POWER 

DISSI¬ 

PATION 

SN54ALS1243 



8 mA 


SN74ALS1243 



16 mA 

SN74ALS1 243-1 



24 mA 



J, N PACKAGES 


FH. FN PACKAGES 

1 GAB 

8 B4 


1 nc 

1 1 nc 

2 nc 

9 B3 


2 GAB 

12 B4 

3 A1 

10 B2 


3 nc 

13 B3 

4 A2 

1 1 B1 


4 A1 

14 82 

5 A3 

12 nc 


5 nc 

15 nc 

6 A4 

13 GBA 


6 A2 

16 B1 

7 GND 

14 Vcc 


7 nc 

17 nc 




8 A3 

18 nc 




9 A4 

19 GBA 




10 GND 

20 V CC 


SN54ALS1 243 (J,FH) 


SN74ALS1 243 (N,FN) 
SN74ALS1 243-1 (N,FN| 


1244 


logic symbol! 


pin assignments 


OCTAL BUFFERS/LINE 
DRIVERS/LINE RECEIVERS 
(non-inverted three-state outputs) 

• Low power version of ALS244, LS244 
typical performance 


1A1 
1A2 
1 A3 
1A4 


2G liil r-4 


TYPE 

DELAY 

MAX 

SOURCE 

CURRENT 

MAX 

SINK 

CURRENT 

POWER 

DISSI¬ 

PATION 

SN54ALS1244 


busses 


45 mW 

SN74ALs1 244 

MEM 

BBE39 

■'ET..M 

SN74ALS1 244-1 


bbsq 

BZ3SSEB 


EN 


12 

(18) 


J. N PACKAGES | 

FH. FN PACKAGES 

b_ 

1 1G 

HI 

EQII 

1 1G 

1 1 

2A1 


D> 

V 

1Y1 

m 

Ba 

KB 

■sai 

m 


KB 

w rm 


(16) 

1Y2 

m 

fcvr.i 

m 

sm 

B 


KB 




1Y3 

D 

ism 

KB 

nai 

D 


KB 

msm 

■ 

(12) 

1Y4 

D 

EQ3 

KB 

EDI 

B 

sm 

IB 

ESM 




B 


m 

isa i 

■ 

IBl 

KB 

BQi 

EN 






KB 

EDI 

ima 

m 

fflXM 

h_ 


-C 

(9) 


B 

hrn 

a 

KBii 

IB 

1 A4 

18 

1 Y1 

LZ 

t> 


2Y1 

m 


KB 

mm\ 

IB 

1^1 

19 

1G~ 

-1 

(5) 

2Y2 

D3 

¥S3 

m 




m 



SN54ALS1 244 (J,FH) 


SN74ALS1244 (N.FN) 
SN74ALS1 244-1 (N.FN) 


1245 


OCTAL BUS TRANSCEIVERS 
(non-inverted three-state outputs) 

• Low power version of ALS245, LS245 
typical performance 


logic symbol! 
_ (19) 


pin assignments 


TYPE 

DELAY 

MAX 

SOURCE 

CURRENT 

MAX 

SINK 

CURRENT 

POWER 

DISSI¬ 

PATION 

SN54ALS1245 

8 

beesq 

8 mA 

113 mW 

SN74ALS1245 

8 



SN74ALS1 245-1 

8 


tEBESM 



J, N PACKAGES | 

FH,FN PACKAGES 

ranra 

1 1 B8 

1 DIR 

1 1 B8 

2 A1 

12 B7 

2 A1 

12 B7 

3 A2 

13 B6 

3 A2 

CQE3H 

4 A3 

14 B5 

4 A3 

14 B5 

5 A4 

15 B4 

IBUI 

15 B4 

6 A5 

migi 

6 A5 

16 B3 

7 A6 

■HEEB! 

7 A6 

17 B2 

8 A 7 

18 B1 | 

8 A 7 

18 B1 

9 A8 

uaKWI 

9 A8 

19 5 

IEBEI 



E-MS* 


SN54ALS1 245 (J.FH) 


SN74ALS1245 (N.FN) 
SN74ALS1 245-1 (N.FN) 


TPin numbers shown on logic symbols are for J and N packages only, 
nc — no internal connection. 
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PRODUCT GUIDE 


1616 


1 6-x-16-BIT MULTIMODE MULTIPLIERS 


• Multiplies Any Combination of Unsigned, Signed, Integer, or 
Fractional Inputs 

• Registered Inputs and Outputs 

• Comparable to TRW's MPY-1 6HJ 

• Choice of Single-Signed, Double-Signed, Unsigned, or 
Signed Fractionally Adjusted Output 

• Overflow Detected if a Combination of Input Data and/or 
Output Formats Result in a Number that Cannot be 
Represented 

• Rounding is Provided for Both Integer and Fractional 
Results 


• Flexible Input-Output Format Aids in Expansion to Multiple 
Precision Results 

• 55 ns Typical Unclocked Multiply Time 

• Power Dissipation Approximately 1.5 W 

• 3-State Outputs 

• Ideal for Signal Processing, Including Digital Filters, FFTs, 
and Automatic Line Integration 

• Output may be Complemented 

• Package Options Include Both Plastic and Ceramic Chip 
Carriers in Addition to Plastic and Ceramic DIPs 

• Dependable Texas Instruments Quality and Reliability 


logic symbol 


OELS 
OEMS 
FT 
CLK P 
CLK OP 
OPO 
OP1 
OP2 
RND 
CHGSIGN 
CLK X 
CLK Y 


XO 


X4 

X5 


X15 



YO/PRO 

Y15/PR 15 

PR16 

PR31 

OVR 


pin assignments 


JD PACKAGE 

, X4 __ 

33 

PR24 

2 

X3 

EH 


3 

X2 

eh 


4 

XI 

eh 

BESHi 

5 

XO 

BM 

EjS3H 

6 

OELS 

S3 


7 

CLKP 

EEl 


8 

CLKY 

Ea 


o 


eh 


EH 

Kosm 

EH 


ta 


EH 

ESI^H 

m 


44 

FT 

,3 

Y4/PR4 

45 

OP2 

mi 


EH 

ESBMI 

EH 


EH 


m 

eeusi 

EH 

l«l!kLHdJI 

17 

Y8/PR8 

EH 


m 


50 

0P1 

(El 


51 

OPO 

El 


SI 

E&E1H 

31 

I'lHIJilH 

B1 


22 

Y13/PR13 

54 

XI 5 

rsi 


55 

XI4 

24 

Y15/PR15 

S3 


25 

PR1 6 

57 

XI 2 

26 

PR17 

58 

X11 

27 

PR18 


E3J3H 

28 

PR19 

60 

X9 

29 

PR20 

61 

X8 

20 

PR21 

62 

X7 

31 

PR22 

63 

X6 

32 

PR23 

64 

X5 


For chip carrier information, 
contact the factory. 


SN54ALS1616 (JD) SN74ALS1 61 6 (JD) 
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PRODUCT GUIDE 


1620 , 1621 , 1622 , 1623 









logic symbol, 

, ■ALS1620, 

'LSI 620t 

pin assignments 

OCTAL BUS TRANSCEIVERS 

- 

091 r^J 



J. N PACKAGES 


GBA 




1 GAB 

1 1 

B8 

• Bidirectional bus transceivers 

GAB 

— — 

EN2 


2 A1 

12 

B7 

• Low power version of ALS 620, 621 , 622, 623 


l 

n r 

(18) 

3 A2 

13 

B6 

typical performance 

A1 

Vi 

V 1 0 

Vr" 

4 A3 

5 A4 

14 

15 

B5 

B4 


SN54ALS1620 


SN74ALS1620 


SN74ALS1620- 


SN54ALS1621 


SN74ALS1621 


SN74ALS1621 - 


SN54ALS1622 


SN74ALS1622 


SN74ALS1622- 


SN54ALS1 623 


SN74ALS1623 


SN74ALS1623- 


I BEaai B 

i issaa i 

IESH3II 


ifcMiai 

ifcfidnai 


SN54ALS1 620 (J,FH) 
SN54ALS1 621 (J,FH) 
SN54ALS1 622 (J,FH) 
SN54ALS1 623 (J,FH) 


SN74ALS1620 (N.FN) 
SN74ALS1 620-1 (N.FN) 
SN74ALS1 621 (N.FN) 
SN74ALS1 621-1 (N.FN) 
SN74ALS1 622 (N.FN) 
SN74ALS1 622-1 (N.FN) 
SN74ALS1 623 (N.FN) 
SN74ALS1 623-1 (N.FN) 


{■inmii 


iwaxsml 


logic symbol, 'ALS1622, LS1622t 


logic symbol, ALS1621, 'LSI 6211 
Sba 

GAB 


tPin numbers shown on logic symbols are for J and N packages only, 
-tc -- no internal connection. 


logic symbol, 'ALS1623, LS1623t 
n9i i 
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PRODUCT GUIDE 


1638,1639 

OCTAL BUS TRANSCEIVERS 

• Bidirectional bus transceivers 

• "A" bus outputs are open- 
collector: "B" bus outputs are 
three-state 

• 'ALS1 638 — inverting logic 
» 'ALS1 639 —true logic 

• Low power versions of 'ALS638, 'ALS639 


typical performance 




MAX 

MAX 

TYPE 

DELAY 

SOURCE 

SINK 



CURRENT 

CURRENT 

SN54ALS1 638 

■2EH 



SN74ALS1 638 



HEEE91 

SN74ALS1 638-1 

11 


IHUniS! 

SN54ALS1639 

8 ns 

EhftluQ 

8 mA 

SN74ALS1639 


BEEHS 

HESSES 

SN74ALS1 639-1 

8 ns 

bqsp 



SN54ALS1 638 (J.FHI SN74ALS1638 (N,FN) 
SN54ALS1 639 (J,FH) SN74ALS1639 (N,FN) 
SN74ALS1 638-1 (N.FN) 
SN74ALS1 639-1 (N.FN) 


logic symbol, 'ALS1638t 



logic symbol, 'ALS1639t 



pin assignments 


J, IM PACKAGES 

1 DIR 

1 1 

B 8 

2 

A 1 

12 

B 7 

~3~ 

A 2 

13 

B 6 

~4~ 

A 3 

14 

B 5 

~5~ 

A 4 

15 

B 4 

~6~ 

A 5 

TeT 

B 3 

~T 

A 6 

TT~ 

B 2 

~8~ 

A 7 

T&~ 

B 1 

~ 

A 8 

19 

G 

To" 

GND 

20 

Vcc 


FH, FN PACKAGES | 

1 DIR 

1 1 

B 8 

2 

A 1 

12 

B 7 

~ 3 ~ 

A 2 

13 

B 6 

T 

A 3 

14 

B 5 


A 4 

15 

B 4 

~ 

A 5 

HT 

B 3 

7 A 6 

1 7~ 

B 2 

8 

A 7 

1 8 

B 1 

~ 

A 8 

19 

G 

To 

GND 

20 

Vcc 


f Pin numbers shown on logic symbols are for J and N packages only, 
nc — no internal connection. 
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PRODUCT GUIDE 


1640 , 1641 , 1642 
1643 , 1644 , 1645 


OCTAL BUS TRANSCEIVERS 

• Low power versions of 'ALS640, 'ALS641, 'ALS642 
'ALS643, 'ALS644, 'ALS645 


typical performance 


TYPE 

OUTPUT 

DELAY 

MAX 

SOURCE 

CURRENT 

MAX 

SINK 

CURRENT 

SN54ALS1 640 


7 ns 

QQEQ 

■OuEH 

SN74ALS1 640 

tEsa 

IEZZH! 



SN74ALS1 640-1 


7 ns 

HEEQI 


SN54ALS1 641 

o-c 


1EMBI 

wmtsm 

SN74ALS1641 

o-c 


■CZ23H 

MEESM 

SN74ALS1 641 -1 

o-c 




SN54ALS1642 

o-c 


IE— 

m-mbem 

SN74ALS1 642 

o-c 


■ 


SN74ALS1642-1 

o-c 


MM 


SN54ALS1643 

■csnrrnB 


igFTT!Vill 

EEEjESI 

SN74ALS1 643 




EIsf.'.TB 

SN74ALS1 643-1 





SN54ALS1644 

O-C 


N/A 

■D5EH 

SN74ALS1 644 

o-c 


■23391 

■m 

SN74ALS1 644-1 

o-c 


■ ■ 

E4I..EB 

SN54ALS1645 


BJiLU 


■EE33I 

SN74ALS1 645 

H5B3I 




SN74ALS1 645-1 

3-State 


-1 5 mA 



SN54ALS1 640 (J,FH) 
SN54ALS1 641 (J.FH) 
SN54ALS1 642 (J.FH) 
SN54ALS1 643 (J.FH) 
SN54ALS1 644 (J.FH) 
SN54ALS1 645 (J.FH) 


SN74ALS1 640 (N,FN) 
SN74ALS1 641 (N.FN) 
SN74ALS1 642 (N.FN) 
SN74ALS1 643 (N.FN) 
SN74ALS1 644 (N.FN) 
SN74ALS1 645 (N.FN) 
SN74ALS1640-1 (N.FN) 
SN74ALS1 641 -1 (N,FN) 
SN74ALS1642-1 (N.FN) 
SN74ALS1643-1 (N.FN) 
SN74ALS1 644-1 (N.FN) 
SN74ALS1 645-1 (N.FN) 


pin assignments 


J. N PACKAGES | 

[ FH. FN PACKAGES 

IKB 

m3 

deb 

1 1 B8 

OBI 


BD 

12 B7 

—AM 

KEBl 

EDi 

lEMBB 

IBB 

usa 

mm 

debi 



deb 

deb 

6 A5 


deb 

16 83 

7 A6 

17 82 | 

1 7 A6 

17 B2 

DEOH 

k mm\ 

\mmsm 

DUD 

UQ1 

imm\ 

1 DO 

DB 


QH233I 


db 


logic symbol, 'ALS1640t 




tPin numbers shown on logic symbols are for J and N packages only, 
nc — no internal connection. 
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1640 , 1641 , 1642 
1643 , 1644 , 1645 continued 

















functional block diagram 


PL16L8 

FIELD-PROGRAMMABLE 
LOGIC, FIXED-OR ARRAYS 

• Octal 16-input AIMD-OR-IIMVERT 
gate array 


pin assignments 


J, N PACKAGES 

1 1 

1 1 1 

2 1 

12 

0 

3 1 

13 

I/O 

4 1 

14 

I/O 

5 1 

15 

I/O 

6 1 

16 

I/O 

7 1 

17 

I/O 

8 1 

18 

I/O 

9 1 

19 

0 

10 

GND 

20 

V CC 


SN54PL1 6L8 (J) SN74PL1 6L8 (J,N) 



•denotes fused inputs 


PL16R4 

FIELD-PROGRAMMABLE 
LOGIC, FIXED-OR ARRAYS 


functional block diagram 

Ol--- 

CLK- 


• Quad 16-input registered AND-OR 
gate array 


pin assignments 


J, N PACKAGES 

1 CLK 

1 1 

OE 

2 1 

12 

I/O 

3 1 

13 

I/O 

4 1 

14 

Q 

5 1 

15 

Q 

6 1 

16 

Q 

7 1 

17 

Q 

8 1 

18 

I/O 

9 1 

19 

I/O 

10 

GND 

20 

Vec 


SN54ALS16R4 (J) SN74ALS16R4 (J,N) 



—denotes fused inputs 
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PRODUCT GUIDE 


FIELD-PROGRAMMABLE 
LOGIC, FIXED-OR ARRAYS 

• Hex 16-input registered AND-OR 
gate array 
pin assignments 


J, l\l PACKAGES 

CLK 

1 1 

OE 

1 

12 

I/O 

1 

13 

Q 

1 

14 

Q 

1 

15 

Q 

1 

16 

Q 

1 

17 

Q 

1 

18 

Q 

1 

19 

I/O 

GND 

20 

V CC 


functional block diagram 


SN54PL16R6 (J) SN74PL16R6 (J.N ) 



“denotes fused inputs 


functional block diagram 


FIELD-PROGRAMMABLE 
LOGIC, FIXED-OR ARRAYS 


• Octal 16-input registered AND-OR 
gate array 


pin assignments 

J, N PACKAGES 


11 

OE 

1 2 

Q 

13 

Q 

14 

Q 

1 5 

Q 

16 

Q 

17 

Q 

18 

Q 

19 

Q 

20 

V CC 




“denotes fused inputs 
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rL^ULB 


functional block diagram 


FIELD-PROGRAMMABLE 
LOGIC, FIXED-OR ARRAYS 

• Octal 20-input AND-OR-INVERT 
gate array 
pin assignments 

JT. NT PACKAGES 
_ . | 

2 I 14 l/PRELOAD 

1 i ?5 0 ' 



12 GND | 24 V CC 
SN54PL20L8 (JT) 


“denotes fused inputs 


SN74PL20LB (JT.NT) 


functional block diagram 


FIELD-PROGRAMMABLE 
LOGIC, FIXED OR ARRAYS 

• Quad 20-input registered AND-OR 
gate array 

pin assignments 

JT. NT PACKAGES i 


9 I _ 21_ 

10 1 22 

Tl i 23 

1~2 GND ~24 

SN54PL20R4 (JT) 


13 


14 

l/PRELOAD 

15 

I/O 

16 

I/O 

17 

Q 

18 

Q 

19 

Q 

20 

Q 

21 

I/O 

22 

I/O 

23 1 

24 

Vec 



SN74PL20R4 (JT.NT) 


-'-denotes fused inputs 
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PRODUCT GUIDE 


PL20R6 


FIELD-PROGRAMMABLE 
LOGIC, FIXED-OR ARRAYS 


• Hex 20-input registered AIMD-OR 
gate array. 

pin assignments 

JT, NT PACKAGES 

1 OUT CLK 24 V CC 

2 I 23 I 

3 I _ 22 I/O _ 

4 1 21 Q 

5 I 20 Q 

~~6 i 19 Q 

_ - 18 Q 

8 I _ 17 Q 

9 I _ 16 Q _ 

10 I 15 I/O 

11 I _ 14 l/PRELOAD 

Ti GND M3 M 


functional block diagram 


& 


40 X 64 

8 

-7*- 


8 

~ 

-V 


4 *- 

~ 

8 

7* 


7 

-x'— 


4 - 


SN54PL20R6 (JT) SN74PL20R6 (JT, NT) 


~ denotes fused inputs. 


functional block diagram 


FIELD-PROGRAMMABLE 
LOGIC, FIXED-OR ARRAYS 


• Octal 20-input registered AND-OR 
gate array. 

pin assignments 

JT, NT PACKAGES _ 

1 OUT CLK 24 V cc 

2 I _ 23 I _ 

3 1 22 O 

4 I _ 21 Q 

5 I _ 20 Q 

6 I 19 Q 

7 I _ 18 Q _ 

8 I _ 17 Q _ 

9 I _ 16 Q _ 

10 I _ 15 Q _ 

11 I 14 l/PRELOAD 

12 GND 13 OE 




SN54PL20R8 (JT) SN74PL20R8 (JT,NT) 


denotes fused inputs. 
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PRODUCT GUIDE 


PL333, 'PL335 

FIELD-PROGRAMMABLE 
LOGIC SEQUENCERS 

• 'PL333 — three-state outputs 

• 'PL335 — open-collector outputs 

• 12 input variables 

• 32 product terms 

• 6-bit output latch 

• 4-bit state register 

pin assignments 

J, JT, NT PACKAGES 
~ i fl3 Q 


functional block diagram 



— denotes fused inputs 

• 'PL333 has 3-state <^) outputs, 'PL335 has open-collector (^) outputs. 


9 1 21 I 

"To Q 22 I 

11 Q ~23 I 

12 GND 24 V CC 


SN54PL333 (J) SN74PL333 (JT.NT) 
SN54PL335 (J) SN74PL335 (JT,NT) 
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PRODUCT GUIDE 


'PL839, PL840 

FIELD-PROGRAMMABLE 
LOGIC ARRAYS 

• 'PL839 — three-state outputs 

• 'PL840 — open-collector outputs 

• Programmable output polarity 


pin assignments 


J, JT 

, NT PACKAGES 

1 OE1 

13 

OE2 

2 1 

14 

O 

3 1 

15 

O 

4 1 

16 

O 

5 1 

17 1 

6 1 

18 1 

7 1 

19 1 

8 1 

20 1 

9 

0 

21 1 

10 

0 

22 1 

11 

0 

23 1 

12 

GND 

24 

Vcc 


functional block diagram 



~ denotes fused inputs. 

* 'PL839 has 3-state (v) outputs; 'PL840 has open-collector (£) outputs. 


SN54PL839 (J) 
SN54PL840 (J) 


SN74PL839 (JT,NT) 
SN74PL840 (JT,NT) 


nc — no internal connection. 


Texas Instruments 
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PRODUCT GUIDE 


PLR19L8 

FIELD-PROGRAMMABLE 
LOGIC, FIXED-OR ARRAYS 

• Octal 19-input registered AND-OR-INVERT 
gate array 

pin assignments 


JT, NT PACKAGES 


functiona block diagram 


13 1 ! 

14 

INCLK/PRELOAD 

15 

0 

16 

I/O 

17 

I/O 

18 

I/O 

19 

I/O 

20 

I/O 

21 

I/O 

22 

0 

23 

I/D 

24 

V CC 


12 GND 


SN54PLR19L8 (JT) SN74PLR19L8 (JT,NT) 


PLR19R4 

FIELD-PROGRAMMABLE 
LOGIC, FIXED-OR ARRAYS 

• Quad 19-input registered AND-OR 
gate array 

pin assignments 

JT, NT PACKAGES 


functional block diagram 


1 OUTCLK 

13 

OE 

2 

I/D 

14 

INCL 

3 

I/D 

15 

I/O 

4 

I/D 

16 

I/O 

5 

I/D 

17 

Q 

6 

I/D 

18 

Q 

7 

I/D 

19 

Q 

T 

I/D 

20 

Q 

9 

I/D 

21 

I/O 

10 

I/D 

22 

I/O 

11 

I/D 

23 

I/D 

12 

GND 

24 

V CC 


SN54PLR19R4 (JT) SN74PLR19R4 (JT.NT) 
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PRODUCT GUIDE 


TBP14S10 ('S287) 

PROGRAMMABLE READ-ONLY 
MEMORIES 

• 256 X 4 

• Three-state outputs 

• Typical address access time 

... 42 ns 

• Typical power . . . 500 mW 


This product is no longer in production. 
It is replaced by TBP24S10. 

TBP14SA10 ( S387) 

PROGRAMMABLE READ-ONLY 
MEMORIES 

• 256 X 4 

• Open-collector outputs 

• Typical address access time 

... 42 ns 

• Typical power . . . 500 mW 


This product is no longer in production. 
It is replaced by TBP24SA10. 

TBP18S22 ( S471) 

PROGRAMMABLE READ-ONLY 
MEMORIES 

• 256 X 8 

• Three-state outputs 

• Typical address access time 

... 50 ns 

• Typical power . . . 550 mW 


logic symbol* 


(5) 


(7) 


(3) 


( 2 ) 


(1) 


(15) 


G2 IHr^J 


gi. 


PROM 256 X 4 


AV! 

0 a V 

255 A V 

av! 


nil 


pin assignments 



N PACKAGES 

1 A6 

9 

Q3 

2 

A5 

10 

Q2 

3 

A4 

1 1 

Q1 

4 

A3 

12 

Q0 

5 

A0 

13 

G1 

6 

A1 

14 

G2 

7 

A2 

15 

A7 

8 

GND 

16 

< 

n 

n 


For chip carrier options and information, 
contact the factory. 


logic symbol* 



pin assignments 


J, N PACKAGES 

1 A6 

9 Q3 

2 A5 

10 Q2 

3 A4 

1 1 Q1 

4 A3 

o 

O 

r_ 

5 A0 

13 G1 

6 A1 

14 G2 

7 A2 

15 A 7 

8 GND 

16 Vcc 


For chip carrier optionsand information, 
contact the factory. 


logic symbol* 



PROM 256 X 8 1 

(1) 




(2) 



AV 

(3) 



AV 

(4) 



„ AV 

(5) 


AV 

(17) 



AV 

(18) 



AV 

(19) 

7^ 


AV 

(16) 

& 

A V 

<* 5 > 

_ 

_ 

EN 


( 6 ) 

(7) 

( 8 ) 
(9) 

( 11 ) 

112 ) 

(13) 

(14) 


pin assignments 




N PACKAGES 


1 A0 

m 

EM 

-Q0 

H 

tm 

ta 

E9 

-Q1 

El 

E9 

KE3 

m 

-Q2 

a 


KO 

EM 

-Q3 

m 

ISM 

IS 

mM 

-Q4 

6 

Q0 

m 


-Q5 

7 

ai 

KQ 

ca 

-Q6 

a 

e m 

m 

m 

-Q7 

B 

JEM 

KO 

EM 


m 


m 

E53 


For chip carrier options and information, 
contact the factory. 


This product is no longer in production. 
It is replaced by TBP28L22. 


* Pin numbers shown on logic symbols are for J and N packages only. 


nc — no internal connection. 
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PRODUCT GUIDE 


TBP18SA22 ('S470) 

PROGRAMMABLE READ-ONLY 
MEMORIES 

• 256 X 8 

• Open-collector outputs 

• Typical address access time 

... 50 ns 

• Typical power. . . 550 mW 


logic symbol^ 


( 1 ) 


( 2 ) 


(3) 


AO' 

A1 ■ 

A2 
A3- 
A4 ■ 

A5- 
A6 ■ 

A7 ■ 
-116) 

G2- 

<151 


118! 


(19) 




PROM 256 X 8 

A O 
AO 
AO 
AO 
AO 
AO 
AO 
AO 


(7) 


( 8 ) 


(13) 


(14) 


-01 

-02 

-Q3 

-04 

-Q5 

-Q6 

-Q7 


This product is no longer in production. 
It is replaced by TBP28LA22. 


TBP18S030 ( S288) 

PROGRAMMABLE READ-ONLY 
MEMORIES 

• 32 X 8 

• Three-state outputs 

• Typical address access time 

... 25 ns 

• Typical power. . . 400 mW 


logic symbol^ 



TBP18SA030 ( S188) 

PROGRAMMABLE READ-ONLY 
MEMORIES 

• 32 X 8 

• Open-collector outputs 

• Typical address access time 

... 25 ns 

• Typical power. . . 400 mW 


logic symboll 1 


( 10 ) 


(11) 


( 12 ) 


(13) 


(14) 


(15) 


PROM 32 X 8 1 


A Q 


A 0 

“I 

A £ 


f 31 A 0 


A 0 

4 ^ 

A 0 

EN 

A £ 


(1) 


( 2 ) 


(3) 


(4) 


(5) 


-Q2 

-Q3 

-04 

-05 


pin assignments 



N PACKAGES 

1 AO 

eh 

EM 

B 

EDI 

EQ 

ESI 

B 

mm 

KO 

EM 

a 


HI 

EH 

5 

A4 

EH 

ha 

6 

QO 

EH 

ME 

B 

EDI 

KH 


8 

Q2 

m 

EH 

B 

PC 

m 

d 

B 


m 

EBB 


For chip carrier options and information, 
contact the factory. 


pin assignments 


T 

N PACKAGES 

o 

O 

9 

07 

2 

Q1 

10 

AO 

3 

Q2 

11 

A1 

4 

Q3 

12 

A2 

5 

04 

13 

A3 

6 

Q5 

14 

A4 

7 

06 

15 

O’ 

8 

GND 

16 

V CC 


For chip carrier options and information, 
contact the factory. 


pin assignments 



N PACKAGES 

o 

a 

9 

Q7 

2 

Q1 

10 

AO 

3 

02 

11 

A1 

4 

03 

12 

~ 

A2 

5~ 

04 


A3 

6 

05 

14 

A4 

7 

06 

15 

G 

8 

GND 

16 

V CC 


For chip carrier options and information, 
contact the factory. 


1 Pin numbers shown on logic symbols are for J and N packages only, 
nc — no internal connection. 
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PRODUCT GUIDE 


TBP18S42 ('S472) 

PROGRAMMABLE READ-ONLY 
MEMORIES 

• 512X8 

• Three-state outputs 

• Typical address access time 

... 55 ns 

• Typical power . . . 600 mW 


This product is no longer in production. 
It is replaced by TBP28S42. 


TBP18SA42 ('S473) 

PROGRAMMABLE READ-ONLY 
MEMORIES 

• 512X8 

• Open-collector outputs 

• Typical address access time 

... 55 ns 

• Typical power . . . 600 mW 


This product is no longer in production. 
It is replaced by TBP28SA42. 


TBP18S46 ('S474) 

PROGRAMMABLE READ-ONLY 
MEMORIES 

• 512X8 

• Three-state outputs 

• Typical address access time 

... 55 ns 

• Typical power . . . 600 mW 


logic symbol^ 


pin assignments 


AV 
A V 
A V 
0 AV 

511 AV 


logic symbol^ 


AO 
A Q 
AO 
o aO 
v 5ii aO 


logic symbol'*’ 




N PACKAGES | 

1 A0 

11 

Q4 

2 

A1 

12 

Q5 

3 

A2 

13 

Q6 

4 

A3 

14 

Q7 

5 

A4 

15 

g 

6 

Q0 

16 

A5 

7 

Q1 

17 

A6 

8 

Q2 

18 

A7 

9 

Q3 

19 

A8 

10 

GND 

20 

v cc 


For chip carrier options and information, 
contact the factory. 


pin assignments 



N PACKAGES | 

Iiao 

11 

Q4 

2 

A1 

12 

Q5 

3 

A2 

13 

Q6 

4 

A3 

14 

Q7 

5 

A4 

15 

G 

6 

Q0 

16 

A5 

7 

Q1 

17 

A6 

8 

Q2 

18 

A7 

9 

Q3 

19 

A8 

10 

GND 

20 

v cc 


For chip carrier options and information, 
contact the factory. 


pin assignments 


J, N PACKAGES 


(EESEIEKSl 


For chip carrier options and information, 
contact the factory. 


This product is no longer in production. 
It is replaced by TBP28S46. 
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PRODUCT GUIDE 


TBP18SA46 ( S475) logic symbol^ 


PROGRAMMABLE READ-ONLY 
MEMORIES 

• 512X8 

• Open-collector outputs 

• Typical address access time 

... 55 ns 

• Typical power . . . 600 mW 


This product is no longer in production. 
It is replaced by TBP28SA46. 


TBP24S10 

PROGRAMMABLE READ-ONLY 
MEMORIES 

• 256 X 4 

• Three-state outputs 

• Typical address access time 

... 35 ns 

• Typical select time ... 20 ns 

• Typical power . . . 375 mW 




!9 > r . 


<«> ^ 

ft £> 

(ID Q , 


da) 


(1 4 ) 


«» Q i- 


.( 16 ) qc 

AO 

(17 > Q7 


logic symbol* 


(5) 

Q 



(6) 




(7) 



A V 

(4) 



A V 

(3) 

(2) 


> A Jb 

AV 

A V 

(1) 




(15) 

7 - 



(14) r\ 

* 

m 


<13) 1^ 


EN 



pin assignments 


J, N PACKAGES 




For chip carrier options and information 
contact the factory. 


pin assignments 



N PACKAGES | 

1 A6 

9 

Q3 

2 

A5 

10 

Q2 

3 

A4 

1 1 

QI 

4 

A3 

1 2 

QO 

5 

AO 

13 

G1 

6 

A1 

14 

G2 

7 

A2 

1 5 

A7 

8 

GND 

16 

V CC 


For chip carrier options and information, 
contact the factory. 


TBP24SA10 


logic symbol* 


pin assignments 


PROGRAMMABLE READ-ONLY 
MEMORIES 

• 256 X 4 

• Open-collector outputs 

• Typical address access time 

... 35 ns 

• Typical select time ... 20 ns 

• Typical power . . . 375 mW 




aO 

(12) 

-Q0 

0 

A O 

(11) 

-QI 

255 

A O 

(10) 

— Q2 


AO 

(9) 

— Q3 


J. N PACKAGES | 

1 A6 

9 Q3 

2 A5 

10 Q2 

3 A4 

11 QI 

4 A3 

0 

a 

5 AO 

13 G1 

6 A1 

14 G2 

7 A2 

15 A 7 

8 GND 

16 Vqc 


For chip carrier options and information, 
contact the factory. 
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PRODUCT GUIDE 


TBP24S41 ('S476) 

PROGRAMMABLE READ-ONLY 
MEMORIES 

• 1024 X4 

e Three-state outputs 

• Typical address access time 

... 40 ns 

e Typical select time ... 20 ns 

• Typical power . . . 475 mW 


TBP24SA41 ('S477) 

PROGRAMMABLE READ-ONLY 
MEMORIES 

• 1024 X4 

• Open-collector outputs 

• Typical address access time 

... 40 ns 

• Typical select time ... 20 ns 

• Typical power... 475 mW 


TBP24S81 ('S454) 
TBP24S81-55 

PROGRAMMABLE READ ONLY 
MEMORIES 

• 2048 X 4 

• Three-state outputs 

• Typical address access time 

... 45 ns 

• TBP24S81-55 maximum 

address access time ... 55 ns 

• Typical select time ... 20 ns 

• Typical power . . . 625 mW 


1 Pin numbers shown on logic symbols are 

nc — no internal connection. 


logic symbol* 



logic symbol* 



for J and N packages only. 


pin assignments 



N PACKAGES | 

1 A6 

10 

G2 

2 

A5 

11 

Q3 

3 

A4 

12 

Q2 

4 

A3 

13 

Q1 

5 

A0 

14 

QO 

6 

A1 

15 

A9 

7 

A2 

16 

A8 

8 

G1 

17 

A7 

9 

GND 

18 

V CC 


For chip carrier options and information, 
contact the factory. 


pin assignments 


J 

N PACKAGES 

1 A6 

m 


2 

A5 

ED 

ES 

D 

tm 

e a 

um 

4 

A3 

EH 

esq 

5 

A0 

|Q 

mm 

6 

A1 

EH 


D 

tm 

EH 

tm 

H 

SB 

IQ 

tm 

B 

E2J 

EH 

ESI 


For chip carrier options and information, 
contact the factory. 


pin assignments 


H 


HIM 

EQ 

m 

E 


ED 

El 

m 

EM 

EB 


D 


m 

m 

B 

im 

ED 

El 

B 

ESQ 

m 

HI 

B 

tm 

EH 

ESI 

E 

BEl 

ED 

fSM 

E 


IQ 

EB 


For chip carrier options and information, 
contact the factory. 
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PRODUCT GUIDE 


TBP24SA81 ('S455) 
TBP24SA81-55 

PROGRAMMABLE READ-ONLY 
MEMORIES 

• 2048 X 4 

• Open-collector outputs 

• Typical address access time 

... 45 ns 

• TBP24SA81-55 maximum 

address access time ... 55 ns 

• Typical select time ... 20 ns 

• Typical power . .. 625 mW 


logic symbol* 


A0- 

A1- 

A2- 

A3- 

A4- 


A9- 

A10- 


(5) 

PROM 2048 X 4 

0^ 

(14) 

(6) 



(7) 

(4) 

(3) 

(2) 


0 AO 

(13) 

(1) 


r 2047 ao 

(12) 

(17) 


AO 

(11) 

(16) 



(15) 




(8) 




<*°) tv. 

EN 




-Q0 
-Q1 
-Q2 
■ Q3 


pin assignments 



NPACKAGES | 

1 A6 

10 

G 

2 

A5 

11 

Q3 

~ 

A4 

~i~2~ 

Q2 

4 

A3 

13 

Q1 

5 

AO 

14 

Q0 

6 

A! 

15 

A9 

7 

A2 

16 

A8 

8 

A10 

17 

A7 

9 

GND 

18 

V CC 


For chip carrier options and information, 
contact the factory. 


TBP28L22 

LOW-POWER PROGRAMMABLE 
READ-ONLY MEMORIES 

• 256 X 8 

• Three-state outputs 

• Typical address access time 

... 45 ns 

• Typical select time ... 20 ns 

• Typical power ... 375 mW 


logic symbol* 


AO- 
A1- 
A2 
A3 
A4- 
AB¬ 
AC 
A7 • 
G2- 
GT 



PROM 256 X 8 1 

id 

o 



(2) 



A V 

(3) 



AV 

(4) 



„ AV 

(5) 


^3K AV 

(17) 



AV 

(18) 



AV 

(19) 

7^ 


AV 

(161 

X, 

A V 

< 1S > ^ 

_ 

_ 

EN 


16) 

(7) 

(B) 

(9) 

111 ) 

(12) 

(13) 

(14) 


Q0 

Q1 

Q2 

Q3 

Q4 

Q5 

Q6 

Q7 


pin assignments 



N PACKAGES 

1 A0 

KD 

ESI 

H 

m 

k a 


MM 

ism 

m 


4 

A3 

El 

EM 

K3 

EQI 

IS 

El 

D 

El 

m 

@1 

7 

Q1 

ta 


8 

Q2 

IS 

mm 

D 

e m 

IS 

EM 

m 


m 

EM 


For chip carrier options and information, 
contact the factory. 


TBP28LA22 

LOW-POWER PROGRAMMABLE 
READ-ONLY MEMORIES 

e 256 X 8 

e Open-collector outputs 
e Typical address access time 
... 45 ns 

• Typical select time ... 20 ns 
e Typical power. . . 375 mW 


logic symbol* 





PROM 256 X 8 

AO 111 

0 s, 



A1 <2) 



A O 

A2 ,3 > 



A £ 

A3 « 41 



o A ° 

A4 ,51 


r A 255 

*5 <17! 



A O 

<*8> 



AO 

A’ U9) 



AO 


7 ^ 


A £ 

no (16) r^. 

& 


nt (15) 


(9) 


( 11 ) 


( 12 ) 


-Q2 

-Q3 


-Q5 

-Q6 


pin assignments 



N PACKAGES 

1 A0 

ID 

ESI 

MM 

cm 

KQ 

i"-»i 

3 

A2 

m 

era 

4 

A3 

m 

ESI 

5 

A4 

IS 

EM\ 

6 

Q0 

IS 

EM 

7 

Q1 

m 


D 


IS 

m 

D 


IS 

EM 

m 



pa 


For chip carrier options and information, 
contact the factory. 


1 Pin numbers shown on logic symbols are for J and N packages only. 


nc — no internal connection. 


6-210 
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PRODUCT GUIDE 


TBP28L42 

LOW-POWER PROGRAMMABLE 
READ-ONLY MEMORIES 

• 512X8 

• Three-state outputs 

e Typical address access time 
... 55 ns 

• Typical select time ... 25 ns 

• Typical power . . . 275 mW 


logic symbol* 


AO 

A1 

A2 

A3 

A4 

A5 

A6 

A7 

A8 

G- 



PROM 512 X 8 I 

(1) 



(2) 


A V 

(3) 


AV 

(4) 


AV 

(5) 


La— 

r 5ii av 

(16) 


(17) 


AV 

(18) 


AV 

(19) 


AV 

(15) 

EN 





(7) 


( 8 ) 


(13) 


(14) 


-Q2 

-Q3 

-Q4 

-Q5 

-Q6 

-Q7 


pin assignments 



U PACKAGES 

1 AO 

ESI 

ESI 

El 

BE 

m 

ESI 

m 

tsa 

EO 

EM 

* 

A3 

m 

c m 

m 

eh 

m 

tm 

6 

Q0 

m 

tSM 

7 

Q1 

IQ 

tsa 

m 

is 

m 

tsa 

El 

rm 

m 

tsa 

m 

ejei 

m 

PS 


For chip carrier options and information, 
contact the factory. 


TBP28LA42 

LOW-POWER PROGRAMMABLE 
READ-ONLY MEMORIES 

• 512X8 

e Open-collector outputs 

• Typical address access time 
... 55 ns 

e Typical select time ... 25 ns 

• Typical power . . . 275 mW 


logic symbol* 



PROM 512 X 8 

(D 

o 


(2) 



(3) 


A £ 

(4) 


A2 

(5) 


> a 0 

(16) 


r A 5ii 

(17) 


a£ 

(18) 


A 0 

(19) 

8 

EN 

A£ 

ns) r\ 





( 6 ) 

(7) 

( 8 ) 
(9) 
( 11 ) 
( 12 ) 

(13) 

(14) 


QO 

Q1 

Q2 

Q3 

Q4 

Q5 

Q6 

Q7 


pin assignments 


m 

IH'JiTMftXrjjikll 

lb HEM 

ED 

EM 

m 

BE 

EB 

[«EM 

El 

e m 

ED 

EM 



EQ 

\sm 

El 

wa 

eb 

s 



EQ 

m 


SB 

EB 

m 

El 

m 

EQ 

m 



EQ 

m 

E3 


El 

EBfl 


For chip carrier options and information, 
contact the factory. 



T Pin numbers shown on logic symbols are for J and N packages only, 
nc — no internal connection. 
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PRODUCT GUIDE 


TBP28L45 

TBP28L46 


logic symbol* 


pin assignments 


LOW-POWER PROGRAMMABLE 
READ-ONLY MEMORIES 

• 512X8 

• Three-state outputs 

• Typical address access time 
... 55 ns 

• Typical select time ... 25 ns 

• Typical power . . . 275 mW 



4 

NPACKAGES | 

1 A7 

KB 

ESI 

m 

mm 

m 

ESI 

D 


IB 


« 

A4 

KB 

ES 

a 

PM 

m 

rm 

m 

im 

IS 

1^9 

7 

A1 

E3 

E9I 

m 

mm 

m 

SB 

El 

mm 

El 

SB 

El 

nm 

Vf 1 


eh 

urn 

n 

tm 

E3 


m 



For chip carrier options and information, 


contact the factory. j 


pin assignments 


J, N PACKAGES 



1 A7 

KliW 


(9) 


IQB29 


!10) Q1 

sf30B 



<”> Q2 

4 A4 



(13) 




(14) ™ 




(13> ^ 

7 A1 

hl!MK« 


(16) 




(17) 




-Q7 





11 02 







For chip carrier options and information. 

contact the factory. 


TBP28LA45 

TBP28LA46 


LOW-POWER PROGRAMMABLE 
READ-ONLY MEMORIES 

• 512X8 

• Open-collector outputs 

• Typical address access time 

... 60 ns 

• Typical select time ... 30 ns 

• Typical power . . . 250 mW 


logic symbol* 



/w} (8) 

PROM 512 X 8 

0 ^ 

(7) 


A O 

o A ° 

r A iri A £ 

A £ 
A £ 
A O 
A£ 

v <6) 


*3 (5) 


A1 141 


<3) 


M < 2 ' 


A7 'll 


A? 1231 

8-* 

c:. (21) 



TBP28L85A 

TBP28L86A 

LOW-POWER PROGRAMMABLE 
READ-ONLY MEMORIES 

• 1024 X8 

• Three-state outputs 

• Typical address access time 

... 65 ns 

• Typical select time ... 30 ns 

• Typical power. . . 275 mW 


logic symbol* 


pin assignments 



3- 

N PACKAGES | 

1 A 7 

EB 

EM 

2 

A6 

m 

EH 

3 

A5 

IB 

PH 

4 

A4 

IB 

EH 

5 

A3 

KB 

m 

6 

A2 

IB 

eh 

7 

A1 

KB 


8 

AO 

El 

m 

9 

00 

El 

ei 

El 

EB 

13 


KB 

EB 

13 

EB 

KB 

1223 

E3 

B7W 


For chip carrier options and information, 
contact the factory. 


nbers shown on logic symbols are for J and N packages only, 
nternal connection. 
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PRODUCT GUIDE 



* Pin numbers shown on logic symbols are for J and N packages only, 
nc — no internal connection. 










PRODUCT GUIDE 


TBP28P45 logic symbol* 


pin assignments 


POWER-DOWN PROGRAMMABLE 
READ-ONLY MEMORIES 

• 512X8 

• Three-state outputs 

• Multiple enables 

• Typical address access time 

... 35 ns 

• Typical select time ... 55 ns 

• Typical power . . . 500/60 mW 


See Page 2-13 

TBP28P85 

POWER-DOWN PROGRAMMABLE 
READ-ONLY MEMORIES 

• 1024 X8 

• Three-state outputs 

• Typical address access time 

... 35 ns 

• Typical select time ... 55 ns 

• Typical power. . . 500/60 mW 


See Page 2-13 

TBP28P166 

POWER-DOWN PROGRAMMABLE 
READ-ONLY MEMORIES 

• 2048 X 8 

• Three-state outputs 

• Typical address access time 

... 35 ns 

• Typical power... 650/125 mW 






For chip carrier options and information, 
contact the factory. 


pin assignments 



For chip carrier options and information, 
contact the factory. 


pin assignments 


J, N PACKAGES 






For chip carrier options and information, 
contact the factory. 
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PRODUCT GUIDE 


TBP28R45 

TBP28R46 

REGISTERED PROGRAMMABLE 
READ-ONLY MEMORIES 

• 512X8 

• Three-state outputs 

• Typical clock-to-output time 

... 20 ns 

• Typical address setup time 

... 20 ns 

• Typical power . . . 550 mW 


logic symbol* 


S32 


(1) 


A8 - 
CLK- 


(18) 


8 > 
t>C1 


C3- 121 ^ 


PROM 512X8 


ID l~0 1 


(16) 


Q0 

Q1 

Q2 

03 

Q4 

Q5 

Q6 

Q7 


pin assignments 



NPACKAGES 

1 A7 

KQ 

ESI 

m 

tm 

KQ 

EM 

B 


m 

E9 

4 

A4 

m 

EM 

B 


KQ 

EM 

6 

A2 

m 

EH 

IB 

tm 

KQ 

nu 

8 

A0 

m 

m 

9 

Q0 

m 


KEX 

EM 

m 


EQ 

EM 

m 

E3 

m 


El 



For chip carrier options and information, 
contact the factory. 


TBP28R85A 

TBP28R86A 

REGISTERED PROGRAMMABLE 
READ-OUT MEMORIES 

• 1024 X8 

• Three-state outputs 

• Typical clock-to-output time 

... 20 ns 

• Typical address setup time 

... 20 ns 

• Typical power . . . 600 mW 


logic symbol* 


JZL 


A7- 
A8 ■ 


PROM 1024 X 8 

0 N 


>A 


9 

t>C1 


A 

D> 

Q 
















• Q1 
■ Q2 
■Q3 

• Q4 


pin assignments 


FT 

N PACKAGES 

1 A7 

KQ 

ESI 

m 

tm 

KQ 

EH 

B 

B9I 

m 

m. 

4 

A4 

KQ 

EQI 

n 

CEB 

KQ 

EM 

m 

tm 

KQ 

HB 

_* 

A1 

KQ 

ItTrl 

D 

tm 

EQ 

m 

9 

Q0 

EO 


m 

EM 

m 

Ql 

eh 

ESI 

m 

tm 

El 


m 

ESI 


For chip carrier options and information, 
contact the factory. 


* Pin numbers shown on logic symbols are for J and N packages only, 
nc — no internal connection. 
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PRODUCT GUIDE 


TBP28R165A 

TBP28R166A 

REGISTERED PROGRAMMABLE 
READ-ONLY MEMORIES 
WITH INITIALIZE 

• Single dedicated input provides 

output initialize to user- 
programmed preset, clear, 
or any state 

• 2048 X 8 

• Three-state outputs 

• Typical clock-to-output time 

... 20 ns 

• Typical address setup time 

... 20 ns 

• Typical power . . . 700 mW 


logic symbol^ 


A5 

A6 

A7 

A8 

A9 

A10 


CLK 

5S 


(7) 

(6) 

(5) 

(4) 

(3) 

(2) 

(1) 

(23) 

(22) 

(21) 

<20)_ 


(18) 

(19) r-w 


PROM 2048 X 8 
+ 1X8 


> 11 A_0_ 

^ 2047 


t>C12 


|l2D 1=0 

EN ^ 

(9) 

I 

A 

12D V 

(10) 



nu 



(13) 



(14) 



(15) 



(1C) 



(17) 





-Q6 

-Q7 


pin assignments 



NPACKAGES | 

1 A7 

m 

MM 

n 

Ym 

m 

m 

m 

BW 

m 

m 

4 

A4 

m 

tm 

B9 


m 

EM 

O 

tm 

El 

EH3 

n 

nm 

m 


n 

rm 

El 

fDlil 

9 

QO 

eh 


m 

mm 



m 


n 


□ 


m 



For chip carrier optionsand information, 
contact the factory. 


TBP28S42 

PROGRAMMABLE READ-ONLY 
MEMORIES 

• 512X8 

• Three-state outputs 

• Typical address access time 

... 35 ns 

• Typical select time ... 20 ns 

• Typical power . . . 500 mW 


logic symbol^ 


(II 


(5) 


A5- 

A6- 

A7- 


(17) 


5 < 15 > M 


PROM 512X8 

0 

AV 


A V 


A V 

0 A V 

f A 5Ti AV 


AV 


AV 

8 

A V 

EN 



(7) 


(11) 


-Q3 

-Q4 


pin assignments 



N PACKAGES 

1 A0 

11 

Q4 

2 

A1 

12 

Q5 

3 

A2 

13 

Q6 

4 

A3 

14 

Q7 

5 

A4 

15 

G 

6 

Q0 

16 

A5 

7 

Q1 

17 

A6 

8 

Q2 

18 

A7 

9 

Q3 

19 

A8 

10 

GND 

2C 

v cc 


For chip carrier options and information, 
contact the factory. 


* Pin numbers shown on logic symbols are for J and N packages only, 
nc — no internal connection. 


Texas Instruments 
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[r 


6 




* Pin numbers shown on logic symbols are for J and N packages only, 
nc — no internal connection. 
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TBP28S85A 

TBP28S85A-50 

PROGRAMMABLE REAt>-ONLY 
MEMORIES 

• 1024 X8 

• Three-state outputs 

• Typical address access time 
... 35 ns 

• TBP28S85A-50 maximum 
address access time ... 50 ns 

• Typical select time ... 20 ns 

• Typical power . . . 550 mW 


logic symbol* 



pin assignments 



NPACKAGES 

1 A7 

KQ 

USE 

B 

tm 

in 

eh 

B 


m 

BGB 

D 

EH 

m 

eh 

B 


in 

EH 

6 

A2 

m 

ICT 

7 A1 

m 

EM 

8 

A0 

m 

EM 

9 

Q0 

m 

m 

D3 

GH 



in 

EM 

m 

m 

m 


□ 

PS 


For chip carrier options and information, 
contact the factory. 


TBP28S86 ( S478) 
TBP28S86-60 

PROGRAMMABLE READ-ONLY 
MEMORIES 

• 1024 X8 

• Three-state outputs 

• Typical address access time 

... 45 ns 

• TBP28S86-60 maximum 

address access time ... 60 ns 

• Typical select time ... 20 ns 

• Typical power . . . 625 mW 
These products are no 
longer in production. 

They are replaced by 
TBP28S86A and TBP28S86A-50. 


logic symbol* 



pin assignments 


* 

N PACKAGES 

1 A7 

KH 

PM 

2 

A6 

in 

EM 

B 


m 

inB 

4 

A4 

m 

BT!1 

B 


m 

EH 

B 

ESI 

m 

m 

7 

A1 

m 

IBB 

8 

A0 

EH 

EM 

9 

Q0 

El 

E9 

na 

EM 


EB 

KH 



El 

m 


El 

PS 


For chip carrier optionsand information, 
contact the factory. 


TBP28S86A 

TBP28S86A-50 

PROGRAMMABLE READ-ONLY 
MEMORIES 

• 1024 X8 

• Three-state outputs 

• Typical address access time 
... 35 ns 

• TBP28S86A-50 maximum 
address access time ... 50 ns 

• Typical select time . . . 20 ns 

• Typical power . . . 550 mw 


logic symbol* 



pin assignments 



N PACKAGES 

1 A7 _ 

KH 

PM 

B 

E9 

in 

EH 

3 

A5 

m 

BGB 

B 

KH 

m 

IS5B 

B 

BB 

in 

EH 

B 

tm 

El 

EM 

7 

A1 

m 

EEl 

8 

A0 

m 

EM 

9 

Q0 

eh 

EM 

10 

Q1 

22 

A9 

11 

Q2 

23 

A8 

12 

GND 

24 

V CC 


For chip carrier optionsand information, 
contact the factory. 


f Pin numbers shown on logic symbols are for J and N packages only, 
nc — no internal connection. 
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TBP28SA86 ('S479) 
TBP28SA86-60 

PROGRAMMABLE READ-ONLY 
MEMORIES 

• 1024 X8 

• Open-collector outputs 

• Typical address access time 

... 45 ns 

• TBP28SA86-60 maximum 

address access time ... 60 ns 

• Typical select time ... 20 ns 

• Typical power . . . 625 mW 
These products are no longer in 
production. They are replaced by 
TBP28SA86A86A and TBP28SA86A-50. 


logic symbol* 



TBP28SA86A 

TBP28SA86A-50 

PROGRAMMABLE READ-ONLY 
MEMORIES 

• 1024 X8 

• Open-collector outputs 

• Typical address access time 
... 35 ns 

• TBP28.SA86A-50 maximum 
address access time ... 50 ns 

• Typical select time ... 20 ns 

• Typical power ... 550 mW 


logic symbol* 


A2- 

A3- 

A4- 

A5- 

A6- 


(3) 


(1) 


(23) 


( 22 ) 


G4-1 21 - 1 . 


(19) 


<201 I— 


PROM 1024 X 8 
A£ 

aO 
a<2 

0 A Q 
‘ 1023 A O 
A O 
A O 
A Q 


( 11 ) 


(13) 


(15) 


(16) 


(17) 


-Q0 

-01 

-02 

-Q3 

-04 

-05 

-06 

-Q7 


pin assignments 


■ 



KB 

i«ti 

m 

Era 

m 

EM 



m 

m 



KQ 

m 

m 


KB 

EM 



KQ 

EM 

m 

E» 

KB 

El 


w 

EB 

El 

m 

EM 

ED 

EM 

IQ 

EM 

m 

E=1 

m 

EM 

E3 

El 

KB 

1223 

Q 

EE 


For chip carrier options and information, 
contact the factory. 


pin assignments 



N PACKAGES 

1 A7 

DEI 

EM 

2 

A6 

in 

EM 

m 

rm 

13 

WM 

D 

tm 

13 

EM 

n 

PM 

13 

EM 

n 

EM 

K3 

EM 

* 

A1 

13 

EM 

n 

EM 

13 

El 

El 

EM 

El 

EM 

KOI 

EM 

tn 

m 

in 

PM 

13 

E3 

□ 


O 

EE 


For chip carrier options and information, 
contact the factory. 


* Pin numbers shown on logic symbols are for J and N packages only. 


nc — no internal connection. 
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TBP28S165A 

TBP28S165A-35 

TBP28S166 

TBP28S166A 

TBP28S166A-35 

PROGRAMMABLE READ-ONLY 
MEMORIES 

• 2048 X 8 

• Three-state outputs 

• Typical select time ... 1 5 ns 


logic symbol* 


(4) 


(3) 


(II 


(211 


(19) 


(18) 


G1 1201 M 


PROM 2048 X 8 


A V 
AV 
AV 
AV 
AV 
A V 
AV 
AV 


Sa 


(14) 


-Q4 

-Q5 

-Q6 


pin assignments 


B 


RVI 

KF1 

EFE 

m 

nm 

m 

ESI 

B 


IB 

m 

El 

im 

m 

pm 

B 


Dl 

ISM 



IB 

m 



IB 

BIS 

B 

m 

m 

m 

El 

ESI 

ra 

Bn 

m 

m 

m 

BE 

ID 

o 

m 

EM 

so 


E 

era 


For chip carrier options and information, 
contact the factory. 


TYPE 

PACKAGE 

ROW SPACING 

TYPICAL 

ADDRESS 

ACCESS 

TIME 

GUARANTEED 

MAXIMUM 

ACCESS 

TIME 

TYPICAL 

POWER 

DISSIPATION 

TBP28S165A 

7.62 mm (0.300 in.) 

25 ns 


550 mW 

TBP28S165A-35 

7,62 mm (0.300 in.) 

25 ns 

35 ns 

550 mW 

TBP28S166 

1 5,24 mm (0.600 in.) 

35 ns 


650 mW 

TBP28S166A 

1 5,24 mm (0.600 in.) 

25 ns 


50 mW 

TBP28S166A-35 

1 5,24 mm (0.600 in.) 

25 ns 

35 ns 

550 mW 


TBP28SA166 ('S453) 

PROGRAMMABLE READ-ONLY 
MEMORIES 

• 2048 X 8 

• Open-collector outputs 

• Typical address access time 

... 35 ns 

• Typical select time ... 15 ns 
a Typical power . . . 650 mW 


logic symbol* 



pin assignments 


J 

NPACKAGES 

1 A 7 

m 

BM 

2 

A6 

hi 

EM 

m 


10 

ca 

« 

A4 

m 

usm 

■a 

ISO 

Dl 

EM 

m 

E9 

KB 

(21 

7 

A1 

KB 

ESE 

8 

A0 

EO 

EM 

9 

Q0 

Q 

PEI 

10 

EM 

13 


KQ 

Eia 

ED 

d 

EO 

i<mj] 

ED 



For chip carrier options and information, 
contact the factory. 


* Pin numbers shown on logic symbols are for J and N packages only. 


nc — no internal connection. 
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PRODUCT GUIDE 


TBP28S2708 ('S2708) 
TBP28S2708A 

PROGRAMMABLE READ-ONLY 
MEMORIES 

• 1024 X 8 

• Three-state outputs 

• Typical select time ... 20 ns 


TBP28S2708 is no 
longer in production. 
It is replaced by 
TBP28S2708A. 


logic symbol* 


PROM 1024 X 8 


AV 
Ay 
AV 
_0_ AV 
1023 AV 




5 1201 r-J E 


AV 

AV 

AV 


( 10 ) 


113) 


(15) 


-Q2 

-Q3 

-Q4 


TYPE 

TYPICAL 

ADDRESS 

ACCESS 

TIME 

POWER 

POWER 

DISSIPATION 

TBP28S2708 

45 ns 

625 mW 

TBP28S2708A 

35 ns 

550 mW 


pin assignments 



N PACKAGES 

1 A 7 

KEI 

BEfl 

D 

Em 

KQ 

mm 

3 

A5 

KB 

EBI 

m 

EE 

KB 

PHI 

3 

A3 

KB 

Em 

H 

nm 

KB 


D 

cm 

KB 

■aa! 

8 

A0 

m 

km 

D 

EE 

m 

im. 

El 

be 

ig 

EM 

HI 

EM 

El 

Ell 

□ 


El 

KZ9 

chi 

carr 

er o 

ption 


contact the factory. 


and information. 


* Pin numbers shown on logic symbols are for J and N packages only, 
nc — no internal connection. 




TIM8228 

is the same as SN74S428 


TIM 8 238 

is the same as SN74S438 


TIM9905 

is the same as SIM74LS251 


TIM9906 

is the same as SN74LS259 

\ 

'1 

TIM9907 

is the same as SN74148 


TIM9908 

is the same as SN74LS348 



Texas Instruments 

INCORPORATED 

POST OFFICE BOX 225012 • DALLAS, TEXAS 75265 






G 


6-222 



Explanation of 
New Logic Symbols 



7-1 




EXPLANATION OF NEW LOGIC SYMBOLS 


TABLE OF CONTENTS 


Title Page 

1. INTRODUCTION . 7.3 

2. SYMBOL COMPOSITION . 7.3 

3. QUALIFYING SYMBOLS . 7.5 

3.1 General Qualifying Symbols . 7.5 

3.2 Qualifying Symbols for Inputs and Outputs . 7.5 

3.3 Symbols Inside the Outline . 7.9 

4. DEPENDENCY NOTATION .7-10 

4.1 General Explanation .7-10 

4.2 G, AND .7-10 

4.3 Conventions for the Application of Dependency Notation in General .7-12 

4.4 V, OR . 7-13 

4.5 N, Negate (Exclusive OR) .7-13 

4.6 Z, Interconnection . 7-14 

4.7 C, Control .7-15 

4.8 S, Set and R, Reset .7-15 

4.9 EN, Enable .7-16 

4.10 M, Mode .7-17 

4.11 A, Address .7-19 

5. BISTABLE ELEMENTS .7-22 

6 . CODERS . 7-23 

7. USE OF A CODER TO PRODUCE AFFECTING INPUTS .7-24 

8 . USE OF BINARY GROUPING TO PRODUCE AFFECTING INPUTS .7-25 

9. SEQUENCE OF INPUT LABELS .7-25 

10. SEQUENCE OF OUTPUT LABELS .7-26 

LIST OF TABLES 

Table Title Page 

I. General Qualifying Symbols . 7-6 

11. Qualifying Symbols for Inputs and Outputs . 7-7 

III. Symbols Inside the Outline . 7-8 

IV. Summary of Dependency Notation .7-21 


If you have questions on this Explanation 
of New Logic Symbols, please contact: 

F.A. Mann MS 49 
Texas Instruments Incorporated 
P.O. Box 225012 
Dallas, Texas 75265 
Telephone (214) 995-2867 


IEEE Standards may be purchased from: 

Institute of Electrical and Electronics Engineers, I 
345 East 47th Street 
New York, N.Y. 10017 

International Electrotechnical Commission (IEC) 
publications may be purchased from: 

American National Standards Institute, Inc. 

1430 Broadway 
New York, N.Y. 10018 


Texas Instruments 


-2 


INCORPORATED 

POST OFFICE BOX 225012 • DALLAS. TEXAS 75265 

































EXPLANATION OF NEW LOGIC SYMBOLS 


by F. A. Mann 


1 INTRODUCTION 

The International Electrotechnical Commission (IEC) has been developing a very powerful symbolic 
language that can show the relationship of each input of a digital logic circuit to each output without 
showing explicitly the internal logic. At the heart of the system is dependency notation, which will be 
explained in Section 4. 

The system was introduced in the USA in a rudimentary form in IEEE/ANSI Standard Y32.14-1973. 
Lacking at that time a complete development of dependency notation, it offered little more than a 
substitution of rectangular shapes for the familiar distinctive shapes for representing the basic functions 
of AND, OR, negation, etc. This is no longer the case. 

Internationally, Working Group 2 of IEC Technical Committee TC-3 is preparing a new document 
(Publication 617-12) that will consolidate the original work started in the mid 1960'sand published 
in 1972 (Publication 117-15) and the amendments and supplements that have followed. Similarly 
for the USA, IEEE Committee SCC 11.9 is revising the publication IEEE Std 91/ANSI Y32.14. 
Texas Instruments is participating in the work of both organizations and this Data Book introduces 
new logic symbols in anticipation of the new standards. When changes are made as the standards 
develop, future editions will take those changes into account. 

The following explanation of the new symbolic language is necessarily brief and greatly condensed 
from what the standards publications will finally contain. This is not intended to be sufficient for 
those people who will be developing symbols for new devices. It is primarily intended to make possible 
the understanding of the symbols used in this book; comparing the symbols with functional block 
diagrams and/or function tables will further help that understanding. 

2 SYMBOL COMPOSITION 

A symbol comprises an outline or a combination of outlines together with one or more qualifying 
symbols. The shape of the symbols is not significant. As shown in Figure 1, general qualifyingsymbols 
are used to tell exactly what logical operation is performed by the elements. Table I shows the general 
qualifying symbols used in this data book. Input lines are placed on the left and output lines are 
placed on the right. When an exception is made to that convention, the direction of signal flow is 
indicated by an arrow as shown in Figure 11. 

All outputs of a single, unsubdivided element always have identical internal logic states determined by 
the function of the element except when otherwise indicated by an associated qualifying symbol 
or label inside the element. 
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EXPLANATION OF NEW LOGIC SYMBOLS 



‘Possible positions for qualifying symbols relating to inputs and outputs 
FIGURE 1 - SYMBOL COMPOSITION 

The outlines of elements may be abutted or embedded in which case the following conventions apply. 
There is no logic connection between the elements when the line common to their outlines is in the 
direction of signal flow. There is at least one logic connection between the elements when the 
line common to their outlines is perpendicular to the direction of signal flow. The number of 
logic connections between elements will be clarified by the use of qualifying symbols and this is 
discussed further under that topic. If no indications are shown on either side of the common line, it 
is assumed there is only one connection. 

When a circuit has one or more inputs that are common to more than one element of the circuit, the 
common-control block may be used. This is the only distinctively shaped outline used in the IEC 
system. Figure 2 shows that unless otherwise qualified by dependency notation, an input to the 
common-control block is an input to each of the elements below the common-control block. 


COMMON-CONTROL BLOCK 



FIGURE 2 - ILLUSTRATION OF COMMON- CONTROL BLOCK 
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EXPLANATION OF NEW LOGIC SYMBOLS 


A common output depending on all elements of the array can be shown as the output of a common- 
output element. Its distinctive visual feature is the double line at its top. In addition the common- 
output element may have other inputs as shown in Figure 3. The function of the common-output 
element must be shown by use of a general qualifying symbol. 


COMMON-OUTPUT 

ELEMENT 

(must, like other elements, 
have a qualifying symbol to 
denote its logic function). 



FIGURE 3 - ILLUSTRATION OF COMMON-OUTPUT ELEMENT 

3 QUALIFYING SYMBOLS 

3.1 General Qualifying Symbols 

Table I shows the general qualifying symbols used in this data book. These characters are placed near 
the top center or the geometric center of a symbol or symbol element to define the basic function 
of the device represented by the symbol or of the element. 

3.2 Qualifying Symbols for Inputs and Outputs 

Qualifying symbols for inputs and outputs are shown in Table II and will be familiar to most users 
with the possible exception of the logic polarity and analog signal indicators. The older logic negation 
indicator means that the external 0 state produces the internal 1 state. The internal 1 state means the 
active state. Logic negation may be used in pure logic diagrams; in order to tie the external 1 and 0 
logic states to the levels H (high) and L (low), a statement of whether positive logic (1 = H, 0= L) or 
negative logic (1 = L, 0 = H) is being used is required or must be assumed. Logic polarity indicators 
eliminate the need for calling out the logic convention and are used in this data book in the symbology 
for actual devices. The presence of the triangular polarity indicator indicates that the L logic level will 
produce the internal 1 state (the active state) or that, in the case of an output, the internal 1 state will 
produce the external L level. Note how the active direction of transition for a dynamic input is 
indicated in positive logic, negative logic, and with polarity indication. 
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EXPLANATION OF NEW LOGIC SYMBOLS 


TABLE I - GENERAL QUALIFYING SYMBOLS 


SYMBOL 

DESCRIPTION 

EXAMPLE 

& 

AND gate or function. 

SN7400 

>1 

OR gate or function. The symbol was chosen to indicate that at least 
one active input is needed to activate the output. 

SN7402 

=1 

Exclusive OR. One and only one input must be active to activate the output. 

SN7486 

= 

Logic identity. All inputs must stand at same state. 

SN74180 

2k 

An even number of inputs must be active. 

SN74180 

2k+1 

An odd number of inputs must be active. 

SN74ALS86 

1 

The one input must be active. 

SN7404 

> or < 

A buffer or element with more than usual output capability (symbol 
is oriented in the direction of signal flow). 

SN74S436 

D 

Schmitt trigger; element with hysteresis. 

SN74LS18 

X/Y 

Coder, code converter (DEC/BCD, BIN/OUT, BIN/7-SEG, etc.). 

SN74LS347 

MUX 

Multiplexer/data selector. 

SN74150 

DMUXorDX 

Demultiplexer. 

SN74138 

2 

Adder. 

SN74LS385 

P-Q 

Subtracter. 

SN74LS385 

CPG 

Look-ahead carry generator. 

SN74182 

7T 

Multiplier. 

SN74LS384 

COMP 

Magnitude comparator. 

SN74LS682 

ALU 

Arithmetic logic unit. 

SN74LS381 

_n_ 

Retriggerable monostable. 

SN74LS422 

1 _n_ 

Non-retriggerable monostable (one-shot). 

SN74121 

G 

_n_n_ 

Astable element. Showing waveform is optional. 

SN74LS320 

!G 

_n_n_ 

Synchronously starting astable. 

SN74LS624 

G! 

_rm- 

Astable element that stops with a completed pulse. 

* 

SRGm 

Shift register, m = number of bits. 

SN74LS595 

CTRm 

Counter, m = number of bits; cycle length = 2 m . 

SN54LS590 

CTR DlVm 

Counter with cycle length = m. 

SN74LS668 

RCTRm 

Asynchronous (ripple-carry) counter; cycle length = 2 m . 

* 

ROM 

Read-only memory. 

SN74187 

RAM 

Random-access read/write memory. 

SN74170 

FIFO 

First-in, first-out memory. 

SN74LS222 

1=0 

Element powers up cleared to 0 state. 

SN74AS877 

$ 

Highly complex function; "gray box” symbol with limited detail 
shown under special rules. 

SN74LS608 


•Not all of the general qualifying symbols have been used in this book, but they are included here for the sake of completeness. 
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TABLE M - QUALIFYING SYMBOLS FOR INPUTS AND OUTPUTS 


-C| 

b— 
—H 
h— 
h- 
—=1 

— 4 > 
—H> 
— 1 > 

::e 


Logic negation at input. External 0 produces internal 1. 


Logic negation at output. Internal 1 produces external 0. 
Active-low input. Equivalent to -C| in positive logic. 
Active-low output. Equivalent to 6“ in positive logic. 
Active-low input in the case of right-to-left signal flow. 
Active-low output in the case of right-to-left signal flow. 


Signal flow from right to left. If not otherwise indicated, signal flow is from left to right. 


Bidirectional signal flow. 




POSITIVE 

NEGATIVE 

POLARITY 


. LOGIC 

LOGIC 

INDICATION 

1 Dynamic 
| inputs 


,_r 

not used 

1 active 

■ not used 

not used 

H-1 

| on < 

I _l 

I indicated 

1 transition 

_T 

0 — —J 

°“L, 

l_t 


Nonlogic connection. A label inside the symbol will usually define the nature of this pin. 


Input for analog signals. 

Internal connection. 1 state on left produces 1 state on right. 

Negated internal connection. 1 state on left produces 0 state on right. 


Dynamic internal connection. Transition from 0 to 1 on left produces transitory 1 state on 
right. 

Internal input (virtual input). It always stands at its internal 1 state unless affected by an 
overriding dependency relationship. 

Internal output (virtual output). Its effect on an internal input to which it is connected is 
indicated by dependency notation. 



The internal connections between logic elements abutted together in a symbol may be indicated by 
the symbols shown. Each logic connection may be shown by the presence of qualifying symbols at one 
or both sides of the common line and if confusion can arise about the numbers of connections, use can 
be made of one of the internal connection symbols. 

The internal (virtual) input is an input originating somewhere else in the circuit and is not connected 
directly to a terminal. The internal (virtual) output is likewise not connected directly to a terminal. 
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TABLE III - SYMBOLS INSIDE THE OUTLINE 


"i— 

—jjr 

Oh" 

6|- 

oh- 

5|- 
*1— 
>i— 

-1EN 


J.K.R.S.T 


—I D 


b 

H 


-►m 


+m 


—I~ m 



-|CT = 15 

CT = 9 |— 



"1 


"b 


Postponed output (of a pulse-triggered flip-flop). The output changes when input 
initiating change (e.g., a C input) returns to its initial external state or level. See § 5. 

Bi-threshold input (input with hysteresis) 

NPN open-collector or similar output that can supply a relatively 
low-impedance L level when not turned off. Requires external 
pull-up. Capable of positive-logic wired-AND connection. 

Passive-pull-up output is similar to NPN open-collector output but 
is suplemented with a built-in passive pull-up. 

NPN open-emitter or similar output that can supply a relatively low- 
impedance H level when not turned off. Requires external pull-down. 

Capable of positive-logic wired-OR connection. 

Passive-pull-down output is similar to NPN open-emitter output but 
is supplemented with a built-in passive pull-down. 

3-state output 

Output with more than usual output capability (symbol is oriented in the direction 
of signal flow). 

Enable input 

When at its internal 1-state, all outputs are enabled. 

When at its internal 0-state, open-collector and open-emitter outputs are off, 
three-state outputs are at normally defined internal logic states and at external 
high-impedance state, and all other outputs (e.g., totem-poles) are at the 
internal 0-state. 

Usual meanings associated with flip-flops (e.g., R = reset, T = toggle) 

Data input to a storage element equivalent to: 

Shift right (left) inputs, m = 1,2, 3 etc. If m = 1, it is usually not shown. 

Counting up (down) inputs, m = 1, 2, 3 etc. If m = 1, it is usually not shown. 




Binary grouping, m is highest power of 2. 


The contents-setting input, when active, causes the content of a register to take 
on the indicated value. 


The content output is active if the content of the register is as indicated. 


Input line grouping .... indicates two or more terminals used to implement a single 
logic input. 


e.g.. The paired expander inputs of SN7450 
Fixed-state output always stands at its internal 1 state. For example, see SN74185. 
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The application of internal inputs and outputs requires an understanding of dependency notation, 
which is explained in Section 4. 

In an array of elements, if the same general qualifying symbol and the same qualifying symbols 
associated with inputs and outputs would appear inside each of the elements of the array, these 
qualifying symbols are usually shown only in the first element. This is done to reduce clutter and to 
save time in recognition. Similarly, large identical elements that are subdivided into smaller elements 
may each be represented by an unsubdivided outline. The SN54LS440 symbol illustrates this principle. 


3.3 Symbols Inside the Outline 

Table III shows some symbols used inside the outline. Note particularly that open-collector, open- 
emitter, and three-state outputs have distinctive symbols. Also note that an EN input affects all of the 
outputs of the circuit and has no effect on inputs. When an enable input affects only certain outputs 
and/or affects one or more inputs, a form of dependency notation will indicate this (see 4.9). The 
effects of the EN input on the various types of outputs are shown. 


It is particularly important to note that a D input is always the data input of a storage element. At 
its internal 1 state, the D input sets the storage element to its 1 state, and at its internal 0 state it resets 
the storage element to its 0 state. 



The binary grouping symbol will be explained more fully in Section 8. Binary-weighted inputs are 
arranged in order and the binary weights of the least-significant and the most-significant lines are 
indicated by numbers. In this data book weights of input and output lines will be represented by 
powers of two usually only when the binary grouping symbol is used, otherwise, decimal numbers will 
be used. The grouped inputs generate an internal number on which a mathematical function can be 
performed or that can be an identifying number for dependency notation. See Figure 28. A frequent 
use is in addresses for memories. 


Reversed in direction, the binary grouping symbol can be used with outputs. The concept is analogous 
to that for the inputs and the weighted outputs will indicate the internal number assumed to be 
developed within the circuit. 

Other symbols are used inside the outlines in this data book in accordance with the I EC/I E EE 
standards but are not shown here. Generally these are associated with arithmetic operations and are 
self-explanatory. 

When nonstandardized information is shown inside an outline, it is usually enclosed in square brackets 
[like these]. 
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4 DEPENDENCY NOTATION 
4.1 General Explanation 

Dependency notation is the powerful tool that sets the I EC symbols apart from previous systems and 
makes compact, meaningful, symbols possible. It provides the means of denoting the relationship 
between inputs, outputs, or inputs and outputs without actually showing all the elements and inter¬ 
connections involved. The information provided by dependency notation supplements that provided 
by the qualifying symbols for an element's function. 

In the convention for the dependency notation, use will be made of the terms "affecting” and 
"affected”. In cases where it is not evident which inputs must be considered as being the affecting 
or the affected ones (e.g., if they stand in an AND relationship), the choice may be made in any 
convenient way. 

So far, ten types of dependency have been defined and all of these are used in this data book. They are 
listed below in the order in which they are presented and are summarized in Table IV following 
4.11. 


Section 

Dependency Type or Other Subject 

4.2 

G, AND 

4.3 

General rules for dependency notation 

4.4 

V, OR 

4.5 

N, Negate, (Exclusive OR) 

4.6 

Z, Interconnection 

4.7 

C, Control 

4.8 

S, Set and R, Reset 

4.9 

EN, Enable 

4.10 

M, Mode 

4.11 

A, Address 


4.2 G (AND) Dependency 

A common relationship between two signals is to have them ANDed together. This has traditionally 
been shown by explicitly drawing an AND gate with the signals connected to the inputs of the gate. 
The 1972 IEC publication and the 1973 IEEE/ANSI standard showed several ways to show this AND 
relationship using dependency notation. While nine other forms of dependency have since been 
defined, the ways to invoke AND dependency are now reduced to one. 
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In Figure 4 input b is ANDed with input a and the complement of b is ANDed with c. The letter G has 
been chosen to indicate AND relationships and is placed at input b, inside the symbol. A number 
considered appropriate by the symbol designer (1 has been used here) is placed after the letter G and 
also at each affected input. Note the bar over the 1 at input c. 

& 

& 

FIGURE 4 - G DEPENDENCY BETWEEN INPUTS 

In Figure 5, output b affects input a with an AND relationship. The lower example shows that it is 
the internal logic state of b, unaffected by the negation sign, that is ANDed. Figure 6 shows input a to 
be ANDed with a dynamic input b. 





a 



a 


-1 Gtjo—h 



FIGURE 5 - G DEPENDENCY BETWEEN OUTPUTS AND INPUTS 


s 




FIGURE 6 - G DEPENDENCY WITH A DYNAMIC INPUT 
The rules for G dependency can be summarized thus: 

When a G m input or output (m is a number) stands at its internal 1 state, all inputs and outputs 
affected by G m stand at their normally defined internal logic states. When the G m input or output 
stands at its 0 state, all inputs and outputs affected by G m stand at their internal 0 states. 
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4.3 Conventions for the Application of Dependency Notation in General 

The rules for applying dependency relationships in general follow the same pattern as was illustrated 
for G dependency. 

Application of dependency notation is accomplished by: 

1 ) labeling the input (or output) affecting other inputs or outputs with the letter symbol 
indicating the relationship involved (e.g., G for AND) followed by an identifying number, 
appropriately chosen, and 

2 ) labeling each input or output affected by that affecting input (or output) with that same 
number. 

If it is the complement of the internal logic state of the affecting input or output that does the affecting, 
then a bar is placed over the identifying numbers at the affected inputs or outputs. See Figure 4. 

If two affecting inputs or outputs have the same letter and same identifying number, they stand in an 
OR relationship to each other. See Figure 7. 

a- [gi 

b-GI 

0 —L 1 

FIGURE 7 - OR'ED AFFECTING INPUTS 

If the affected input or output requires a label to denote its function (e.g., "D"), this label will be 
prefixed by the identifying number of the affecting input. See Figure 12. 

If an input or output is affected by more than one affecting input, the identifying numbers of each of 
the affecting inputs will appear in the label of the affected one, separated by commas. The normal 
reading order of these numbers is the same as the sequence of the affecting relationships. See Figure 
12 . 

If the labels denoting the functions of affected inputs or outputs must be numbers, (e.g., outputs 
of a coder), the identifying numbers to be associated with both affecting inputs and affected inputs or 
outputs will be replaced by another character selected to avoid ambiguity, e.g., Greek letters. See 
Figure 8. 



-12 
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FIGURE 8 - SUBSTITUTION FOR NUMBERS 


4.4 V (OR) Dependency 

The symbol denoting OR dependency is the letter V. See Figure 9. 



FIGURE 9 - V (OR) DEPENDENCY 


When a Vm input or output stands at its internal 1 state, all inputs and outputs affected by Vm stand 
at their internal 1 states. When the \/m input or output stands at its internal 0 state, all inputs and 
outputs affected by \Jm stand at their normally defined internal logic states. 

4.5 N (Negate) (X-OR) Dependency 

The symbol denoting negate dependency is the letter N. See Figure 10. Each input or output affected 
by an N m input or output stands in an exclusive-OR relationship with the N m input or output. 



If a = 0, then c = b 
If a = 1, thenc=b 

FIGURE 10 - N (NEGATE) (X-OR) DEPENDENCY 
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When an Nm input or output stands at its internal 1 state, the internal logic state of each input and each 
output affected by Nm is the complement of what it would otherwise be. When an Nm input or 
output stands at its internal 0 state, all inputs and outputs affected by Nm stand at their normally 
defined internal logic states. 

4.6 Z (Interconnection) Dependency 

The symbol denoting interconnection dependency is the letter Z. 

Interconnection dependency is used to indicate the existence of internal logic connections between 
inputs, outputs, internal inputs, and/or internal outputs. 

The internal logic state of an input or output affected by a Z m input or output will be the same as the 
internal logic state of the Z m input or output, unless modified by additional dependency notation. 
See Figure 11. 



FIGURE 11 - Z (INTERCONNECTION) DEPENDENCY 
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4.7 C (Control) Dependency 

The symbol denoting control dependency is the letter C. 

Control inputs are usually used to enable or disable the data (D, J, K, R, or S) inputs of storage 
elements. They may take on their internal 1 states (be active) either statically or dynamically. In the 
latter case the dynamic input symbol is used as shown in the third example of Figure 12. 




/ 
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Note AND relationship of a and b 


a — 

G1 

b— 

1,20 

c — 

>C2 
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b- 
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G1 

d— 
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Input c selects which of a or b is stored when d goes low. 

FIGURE 12 - C (CONTROL) DEPENDENCY 

When a Cm input or output stands at its internal 1 state, the inputs affected by Cm have their normally 
defined effect on the function of the element, i.e., these inputs are enabled. When a Cm input or 
output stands at its internal 0 state, the inputs affected by Cm are disabled and have no effect on the 
function of the element. 

4.8 S (Set) and R (Reset) Dependencies 

The symbol denoting set dependency is the letter S. The symbol denoting reset dependency is the 
letter R. 
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Set and reset dependencies are used if it is 
necessary to specify the effect of the combi¬ 
nation R=S=1 on a bistable element. Case 1 in 
Figure 13 does not use S or R dependency. 

When an S m input is at its internal 1 state, 
outputs affected by the Sm input will react, 
regardless of the state of an R input, as they 
normally would react to the combination S=1, 
R=0. See cases 2, 4, and 5 in Figure 13. 

When an R m input is at its internal 1 state, 
outputs affected by the Rm input will react, 
regardless of the state of an S input, as they 
normally would react to the combination S=0, 
R=1. See cases 3, 4, and 5 in Figure 13. 

When an Sm or R m input is at its internal 0 
state, it has no effect. 

Note that the noncomplementary output 
patterns in cases4 and 5 are only pseudo stable. 
The simultaneous return of the inputs to 
S=R=0 produces an unforeseeable stable and 
complementary output pattern. 


CASE 1 



0 = external 0 state 1 = external 1 state 

nc = no change ? = unspecified 


4.9 EN (Enable) Dependency 


FIGURE 13 - S (SET) AND 
R (RESET) DEPENDENCIES 


The symbol denoting enable dependency is the combination of letters EN. 


An ENm input has the same effect on outputs as an EN input, see 3.1, but it effects only those outputs 
labeled with the identifying number m. It also affects those inputs labeled with the identifying number 
m. By contrast, an EN input affects all outputs and no inputs. The effect of an ENm input on an 
affected input is identical to that of a Cm input. See Figure 14. 
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When an ENm input stands at its internal 1 state, the inputs affected by ENm have their normally 
defined effect on the function of the element and the outputs affected by this input stand at their 
normally defined internal logic states, i.e., these inputs and outputs are enabled. 



If a = 0, b is disabled and d = c 
If a = 1, c is disabled and d = b 


FIGURE 14 - EN (ENABLE) DEPENDENCY 

When an ENm input stands at its internal 0 state, the inputs affected by ENm are disabled and have no 
effect on the function of the element, and the outputs affected by ENm are also disabled. Open- 
collector outputs are turned off, three-state outputs stand at their normally defined internal logic 
states but externally exhibit high impedance, and all other outputs (e.g., totem-pole outputs) stand at 
their internal 0 states. 

4.10 M (Mode) Dependency 

The symbol denoting mode dependency is the letter M. 

Mode dependency is used to indicate that the effects of particular inputs and outputs of an element 
depend on the mode in which the element is operating. 

If an input or output has the same effect in different modes of operation, the identifying numbers 
of the relevant affecting Mm inputs will appear in the label of that affected input or output between 
parentheses and separated by solidi. See Figure 19. 

4.10.1 M Dependency Affecting Inputs 

M dependency affects inputs the same as C dependency. When an Mm input or Mm output stands at 
its internal 1 state, the inputs affected by this Mm input or Mm output have their normally defined 
effect on the function of the element, i.e., the inputs are enabled. 

When an Mm input or Mm output stands at its internal 0 state, the inputs affected by this Mm input or 
Mm output have no effect on the function of the element. When an affected input has several sets of 
labels separated by solidi (e.g., C4/2->73+), any set in which the identifying number of the Mm input 
or Mm output appears has no effect and is to be ignored. This represents disabling of some of the 
functions of a multifunction input. 
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The circuit in Figure 15 has two inputs, b and c, that control which one of four modes (0, 1, 2, or 3) 
will exist at any time. Inputs d, e, and f are D inputs subject to dynamic control (clocking) by the a 
input. The numbers 1 and 2 are in the series chosen to indicate the modes so inputs e and fare only 
enabled in mode 1 (for parallel loading) and input d is only enabled in mode 2 (for serial loading). 
Note that input a has three functions. It is the clock for entering data. In mode 2, it causes right 
shifting of data, which means a shift away from the control block. In mode 3, it causes the contents of 
the register to be incremented by one count. 

Note that all operations are synchronous. 

In MODE 0 (b = 0, c = 0), the outputs 
remain at their existing states as none 
of the inputs has an effect. 

In MODE 1 (b = 1, c= 0), parallel loading 
takes place thru inputs e and f. 

In MODE 2 (b = 0, c = 1), shifting down 
and serial loading thru input d take place. 

In MODE 3 (b = c = 1), counting up by 
increment of 1 per clock pulse takes place. 

FIGURE 15- M (MODE) DEPENDENCY AFFECTING INPUTS 
4.10.2 M Dependency Affecting Outputs 

When an Mm input or Mm output stands at its internal 1 state, the affected outputs stand at their 
normally defined internal logic states, i.e., the outputs are enabled. 

When an Mm input or Mm output stands at its internal 0 state, at each affected output any set of labels 
containing the identifying number of that Mm input or Mm output has no effect and is to be ignored. 
When an output has several different sets of labels separated by solidi (e.g., 2,4/3,5), only those sets 
in which the identifying number of this Mm input or Mm output appears are to be ignored. 

In Figure 16, mode 1 exists when the a input 
stands at its internal 1 state. The delayed 
output symbol is effective only in mode 1 
(when input a = 1) in which case the device 
functions as a pulse-triggered flip-flop. See 
Section 5. When input a = 0, the device is 
not in mode 1 so the delayed output symbol 
has no effect and the device functions as a 
transparent latch. 


—d 


FIGURE 16 - TYPE OF FLIP-FLOP DETERMINED 
BY MODE 
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In Figure 17, if input a stands at its internal 1 
state establishing mode 1, output b will stand 
at its internal 1 state only when the content 
of the register equals 9. Since output b is 
located in the common-control block with no 
defined function outside of mode 1, the state 
of this output outside of mode 1 is not defined 
by the symbol. 



FIGURE 17 - DISABLING AN OUTPUT OF THE 
COMMON-CONTROL BLOCK 


In Figure 18, if input a stands at its internal 1 
state establishing mode 1, output b will stand 
at its internal 1 state only when the content 
of the register equals 15. If input a stands at 
its internal 0 state, output b will stand at its 
internal 1 state only when the content of the 
register equals 0. 



Ml 

1CT=15 



Tct=o 


tr 1 


r: 


In Figure 19 inputs a and bare binary weighted 
to generate the numbers 0, 1,2, or 3. This 
determines which one of the four modes 
exists. 


FIGURE 18 - DETERMINING AN OUTPUT'S 
FUNCTION 


b 
c 

d—I 



(2/3)4 

0.4 

M 

G5_ __ _ 

2.4/3,5 


I—f 
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FIGURE 19 - DEPENDENT RELATIONSHIPS 
AFFECTED BY MODE 


At output e the label set causing negation 
(if c = 1) is effective only in modes 2 and 3. 

In modes 0 and 1 this output stands at its 
normally defined state as if it had no labels. 

At output f the label set has effect when the 
mode is not 0 so output e is negated (if 

c= 1) in modes 1, 2, and 3. In mode 0 the label set has no effect so the output stands at its normally 
defined state. In this example 0,4 is equivalent to (1/2/3)4. At output g there are two label sets. The 
first set, causing negation (if c = 1), is effective only in mode 2. The second set, subjecting g to AND 
dependency on d, has effect only in mode 3. 


Note that in mode 0 none of the dependency relationships has any effect on the outputs, so e, f, and g 
will all stand at the same state. 


4.11 A (Address) Dependency 

The symbol denoting address dependency is the letter A. 
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Address dependency provides a clear representation of those elements, particularly memories, that use 
address control inputs to select specified sections of a multidimensional array. Such a section of a 
memory array is usually called a word. The purpose of address dependency is to allow a symbolic 
presentation of the entire array. An input of the array shown at a particular element of this general 
section is common to the corresponding elements of all selected sections of the array. An output 
of the array shown at a particular element of this general section is the result of the OR function of 
the outputs of the corresponding elements of selected sections. If the label of an output of the array 
shown at a particular element of this general section indicates that this output is an open-circuit 
output or a three-state output, then this indication refers to the output of the array and not to those 
of the sections of the array. 

Inputs that are not affected by any affecting address input have their normally defined effect on all 
sections of the array, whereas inputs affected by an address input have their normally defined effect 
only on the section selected by that address input. 

An affecting address input is labelled with the letter A followed by an identifying number that 
corresponds with the address of the particular section of the array selected by this input. Within 
the general section presented by the symbol, inputs and outputs affected by an Am input are labelled 
with the letter A, which stands for the identifying numbers, i.e., the addresses, of the particular 
sections. 



FIGURE 20 - A (ADDRESS) DEPENDENCY 

Figure 20 shows a 3-word by 2-bit memory having a separate address line for each word and uses 
EN dependency to explain the operation. To select word 1, input a is taken to its 1 state, which 
establishes mode 1. Data can now be clocked into the inputs marked "1,4D". Unless words 2 and 3 
are also selected, data cannot be clocked in at the inputs marked "2,4D” and "3,4D". The outputs 
will be the OR functions of the selected outputs, i.e., only those enabled by the active EN functions. 

The identifying numbers of affecting address inputs correspond with the addresses of the sections 
selected by these inputs. They need not necessarily differ from those of other affecting dependency- 
inputs (e.g., G, V, N, . ..), because in the general section presented by the symbol they are replaced by 
the letter A. 
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If there are several sets of affecting A /77 inputs for the purpose of independent and possibly 
simultaneous access to sections of the array, then the letter A is modified to 1 A, 2A, . . . Because they 
have access to the same sections of the array, these sets of A inputs may have the same identifying 
numbers. 

Figure 21 is another illustration of the concept. 



RAM 16X4 

— 

EN 

□ 

— 
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A,1 D A V 


FIGURE 21 

FIGURE 21 - ARRAY OF 16 SECTIONS OF FOUR TRANSPARENT LATCHES WITH 3-STATE OUTPUTS 
COMPRISING A 16-WORD X 4-BIT RANDOM-ACCESS MEMORY 




TABLE IV - SUMMARY OF DEPENDENCY NOTATION 


TYPE OF 
DEPENDENCY 

LETTER 

SYMBOL* 

AFFECTING INPUT 

AT ITS 1-STATE 

AFFECTING INPUT 

AT ITS 0-STATE 

Address 

A 

Permits action (address selected) 

Prevents action (address not selected) 

Control 

C 

Permits action 

Prevents action 

Enable 

EN 

Permits action 

Prevents action of inputs. 

Ooutputs off. 

v outputs at external high impedance, 
no change in internal logic state. 

Other outputs at internal 0 state. 

AND 

G 

Permits action 

Imposes 0 state 

Mode 

M 

Permits action (mode selected) 

Prevents action (mode not selected) 

Negate (X-OR) 

N 

Complements state 

No effect 

RESET 

R 

Affected output reacts as 
it would to S = 0, R = 1 

No effect 

SET 

S 

Affected output reacts as 
it would to S = 1, R = 0 

No effect 

OR 

V 

Imposes 1 state 

Permits action 

Interconnection 

Z 

Imposes 1 state 

Imposes 0 state 


These letter symbols appear at the AFFECTING input (or output) and are followed by a number. Each input 
(or output) AFFECTED by that input is labeled with that same number. When the labels EN, R, and S appear at 
inputs without the following numbers, the descriptions above do not apply. The action of these inputs is 
described under “Symbols Inside The Outline", see 3.1. 
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BISTABLE ELEMENTS 

The dynamic input symbol, the postponed output symbol, and dependency notation provide the tools 
to differentiate four main types of bistable elements and make synchronous and asynchronous inputs 
easily recognizable. See Figure 22. The first column shows the essential distinguishing features; the 
other columns show examples. 

Transparent latches have a level-operated control input. The D input is active as long as the C input 
is at its internal 1 state. The outputs respond immediately. Edge-triggered elements accept data from 
D, J, K, R, or S inputs on the active transition of C. Pulse-triggered elements require the setup of data 
before the start of the control pulse; the C input is considered static since the data must be maintained 
as long as C is at its 1 state. The output is postponed until C returns to its 0 state. The data-lock-out 
element is similar to the pulse-triggered version except that the C input is considered dynamic in that 
shortly after C goes through its active transition, the data inputs are disabled and data does not have to 
be held. However, the output is still postponed until the C input returns to its initial external level. 

Notice that synchronous inputs can be readily recognized by their dependency labels (ID, 1 J, IK, IS, 
1 R) compared to the asynchronous inputs (S, R>, which are not dependent on the C inputs. 
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FIGURE 22 - FOUR TYPES OF BISTABLE CIRCUITS 
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6 CODERS 

The general symbol for a coder or code 


mation at the inputs and at the outputs, 

respectively. FIGURE 23 - CODER GENERAL SYMBOL 

Indication of code conversion is based on the following rule: 

Depending on the input code, the internal logic states of the inputs determine an internal value. 

This value is reproduced by the internal logic states of the outputs, depending on the output 

code. 

The indication of the relationships between the internal logic states of the inputs and the internal 
value is accomplished by: 

1 ) labelling the inputs with numbers. In this case the internal value equals the sum of the 
weights associated with those inputs that stand at their internal 1-state, or by 

2) replacing X by an appropriate indication of the input code and labelling the inputs with 
characters that refer to this code. 

The relationships between the internal value and the internal logic states of the outputs are 

indicated by: 

1 ) labelling each output with a list of numbers representing those internal values that lead to 
the internal 1-state of that output. These numbers shall be separated by solidi as in Figure 
24. This labelling may also be applied when Y is replaced by a letter denoting a type of 
dependency (see Section 7). If a continuous range of internal values produces the internal 1 
state of an output, this can be indicated by two numbers that are inclusively the beginning 
and the end of the range, with these two numbers separated by three dots, e.g., 4 ... 9 = 
4/5/6/7/8/9, or by 

2) replacing Y by an appropriate indication of the output code and labelling the outputs with 
characters that refer to this code as in Figure 25. 

Alternatively, the general symbol may be used together with an appropriate reference to a table in 
which the relationship between the inputs and outputs is indicated. This is a recommended way 
to symbolize a PROM after it has been programmed. 


converter is shown in Figure 23. X and Y 
may be replaced by appropriate indications 
of the code used to represent the infor- 


X/Y 


Texas Instruments 


INCORPORATED 

POST OFFICE BOX 225012 • DALLAS. TEXAS 75265 


7 23 




EXPLANATION OF NEW LOGIC SYMBOLS 


TRUTH TABLE 
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FIGURE 24 - AN X/Y CODE CONVERTER 
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FIGURE 25 - AN X/OCTAL CODE CONVERTER 
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USE OF A CODER TO PRODUCE AFFECTING INPUTS 


It often occurs that a set of affecting inputs 
for dependency notation is produced by 
decoding the signals on certain inputs to an 
element. In such a case use can be made of 
the symbol for a coder as an embedded 
symbol. See Figure 26. 
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FIGURE 26 - PRODUCING VARIOUS TYPES OF 
DEPENDENCIES 


If all affecting inputs produced by a coder 
are of the same type and their identifying 
numbers correspond with the numbers shown 
at the outputs of the coder, Y (in the qualify¬ 
ing symbol X/Y) may be replaced by the 
letter denoting the type of dependency. 
The indications of the affecting inputs should 
then be omitted. See Figure 27. 



X/M 


X/Y 



1 o- 

i . 

— - 

1 0- 
1 _ 

-M 
- M 


2 1 
2- 

— 

2 2 - 

-M 







i i 

i i 


FIGURE 27 - PRODUCING ONE TYPE OF 
DEPENDENCY 
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EXPLANATION OF NEW LOGIC SYMBOLS 


8 USE OF BINARY GROUPING TO PRODUCE AFFECTING INPUTS 


If all affecting inputs produced by a coder are of the same type and have consecutive identifying 
numbers not necessarily corresponding with the numbers that would have been shown at the outputs 
of the coder, use can be made of the binary grouping symbol (see 3.1). k external lines effectively 
generate 2 k internal inputs. The bracket is followed by the letter denoting the type of dependency 
followed by The ml is to be replaced by the smallest identifying number and the m2 by the 
largest one, as shown in Figure 28. 


0 


2 



i 

i 




FIGURE 28 - USE OF THE BINARY GROUPING SYMBOL 


9 SEQUENCE OF INPUT LABELS 


If an input having a single functional effect is affected by other inputs, the qualifying symbol (if there 
is any) for that functional effect is preceded by the labels corresponding to the affecting inputs. 
The left-to-right order of these preceding labels is the order in which the effects or modifications 
must be applied. The affected input has no functional effect on the element if the logic state of any 
one of the affecting inputs, considered separately, would cause the affected input to have no effect, 
regardless of the logic states of other affecting inputs. 

If an input has several different functional effects or has several different sets of affecting inputs, 
depending on the mode of action, the input may be shown as often as required. However, there are 
cases in which this method of presentation is not advantageous. In those cases the input may be shown 
once with the different sets of labels separated by solidi. See Figure 29. No meaning is attached to the 
order of these sets of labels. If one of the functional effects of an input is that of an unlabelled input 
of the element, a solidus will precede the first set of labels shown. 
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EXPLANATION OF NEW LOGIC SYMBOLS 


If all inputs of a combinational element are 
disabled (caused to have no effect on the 
function of the element), the internal logic 
states of the outputs of the element are not 
specified by the symbol. If all inputs of a 
sequential element are disabled, the content 
of this element is not changed and the out¬ 
puts remain at their existing internal logic 
states. 



Labels may be factored using algebraic 
techniques. 



FIGURE 29- INPUT LABELS 


1D/2D 


7 



1,2,3,4(5+76-) 


b> 1,2,3,4,5+71,2,3,4,6- 


FIGURE 30- FACTORING INPUT LABELS 


10 SEQUENCE OF OUTPUT LABELS 


If an output has a number of different labels, regardless of whether they are identifying numbers of 
affecting inputs or outputs or not, these labels are shown in the following order: 

1 ) if the postponed output symbol has to be shown, this comes first, if necessary preceded by 
the indications of the inputs to which it must be applied; 

2 ) followed by the labels indicating modifications of the internal logic state of the output, 
such that the left-to-right order of these labels corresponds with the order in which their 
effects must be applied; 

3) followed by the label indicating the effect of the output on inputs and other outputs of the 
element. 
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EXPLANATION OF NEW LOGIC SYMBOLS 


Symbols for open-circuit or three-state 
outputs, where applicable, are placed just 
inside the outside boundary of the symbol 
adjacent to the output line. See Figure 31. 


If an output needs several different sets of 

FIGURE 31 - PLACEMENT OF 3-STATE SYMBOLS 

labels that represent alternative functions 

(e.g., depending on the mode of action), these sets may be shown on different output lines that must 
be connected outside the outline. However, there are cases in which this method of presentation is not 
advantageous. In those cases the output may be shown once with the different sets of labels separated 
by solidi. See Figure 32. 


— 

G1 


EN2 

h r 


vi,2 , 

i.7v 


cr 


Two adjacent identifying numbers of affecting inputs in a set of labels that are not already separated 
by a nonnumeric character should be separated by a comma. 


If a set of labels of an output not containing a 
solidus contains the identifying number of an 
affecting Mm input standing at its internal 0 
state, this set of labels has no effect on that 
output. 

Labels may be factored using algebraic 
techniques. 


a—Ml 1 CT=9/1 CT= 


a— IV 


a— IV 


a—I Ml 1 CT=9/1 CT=15 


15|-b _ 3 —[Ml 1 CT=9j—•— b 

I - 1CT=15M 

5 J 3 —b _ a —|mi TcT=9^-h 


FIGURE 32 - OUTPUT LABELS 


(1/2)3 


1,3/2,3 


1,2,3,4(5CT = 9/5CT = 0) 


1,2,3,4,5CT = 9/1,2,3,4,5CT = 0 


FIGURE 33 - FACTORING OUTPUT LABELS 


If you have questions on this Explanation 
of New Logic Symbols, please contact: 

F.A. Mann MS 49 
Texas Instruments Incorporated 
P.O. Box 225012 
Dallas, Texas 75265 
Telephone (214) 995-2867 


IEEE Standards may be purchased from: 

Institute of Electrical and Electronics Engineers, Inc. 
345 East 47th Street 
New York, N.Y. 10017 

International Electrotechnical Commission (IEC) 
publications may be purchased from: 

American National Standards Institute, Inc. 

1430 Broadway 
New York, N.Y. 10018 
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MECHANICAL DATA 


ORDERING INSTRUCTIONS 

Electrical characteristics presented in this data book, unless otherwise noted, apply for circuit type(s) listed in the page 
heading regardless of package. The availability of a circuit function in a particular package is denoted by an 
alphabetical reference above the pin-connection diagram(s). These alphabetical references refer to mechanical outline 
drawings shown in this section. 

Factory orders for circuits described in this catalog should include a four-part type number as explained in the following 
example. 


EXAMPLE: SN 54ALS01 J -00 



MUST CONTAIN TWO NUMBERS 

- 00 No special instructions 

- 10 Solder-dipped leads (N and NT packages only) 


'/'/ HSS ?</ C 


1 These circuits in dual-in-line packages are shipped in one of the carriers shown below. Unless a specific method of shipment is specified by the customer 
(with possible additional costsl, circuits will be shipped in the most practical carrier. Please contact your Tl sales representative for the method that will best 
suit your particular needs. 

Dual-in-line (J, JD, JT, JW, N, NT, NW) 

- Slide Magazines 

- A-Channel Plastic Tubing 

- Barnes Carrier (N only) 

- Sectioned Cardboard Box 

- Individual Plastic Box 
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MECHANICAL DATA 


FH and FK ceramic chip carrier packages 

Both versions of these hermetically sealed chip carrier packages have ceramic bases. The FH package has a single-layer 
base with a ceramic lid and glass seal. The FK package has a three-layer base with a metal lid and braze seal. 

The packages are intended for surface mounting on solder lands on 1,27 (0.050-inch) centers. Terminals require no 
additional cleaning or processing when used in soldered assembly. 

FH and FK packages are identical to the FC and FD packages, respectively. The new designations are used to indicate 
devices whose terminal assignments conform to a forthcoming JEDEC Standard. 
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MECHANICAL DATA 


FE ceramic chip carrier packages 

Each of these hermetically sealed leadless chip carrier packages has a metal cap, a 3-layer ceramic base, and a brazed 
seal. The packages are intended for surface mounting on solder lands on 1,27-mm (0.050-inch) centers. Terminals re¬ 
quire no additional cleaning or processing when used in soldered assembly. 


RECTANGULAR FE CERAMIC CHIP CARRIER PACKAGE 
(2Q-terminal package shown) 



8.76 9,02 13,84 14,10 7,60 7.95 12,68 13,03 1,65 2,01 

(0 34 51_10.355) <0 5451 10 5551_(0 3071 (0.31 3) (0,507 ) 10 51 3) 10 0 6 5) 10 0791 

1 1.30 11,56 13,84 14,10 10,34 13.03 12,88 13,03 1,65 2,01 

(0 445) (0.455) 10.545) (0.5551 (0 4071 10 513) (0 507) (0.5131 10.065) 10.0791 


27 28 1 2 3 


1,14(0.045) 

4,89(0,0351" 

3 CORNERS 


1,14 (0.045) t 7 

wsifesi t 


(To 

W>~T 0 


0,64(0,025) 
0,38 10.015) 


1,40 100 55) 
1.14 (0,0451 


0,71 (0,028) 
0,56 (0,0321 




ALL DIMENSIONS ARE IN MILLIMETERS AND PARENTHETICALLY IN INCHES, 
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MECHANICAL DATA 


FN plastic chip carrier package 

Each of these chip carrier packages consists of a circuit mounted on a lead frame and encapsulated within an electri¬ 
cally nonconductive plastic compound. The compound withstands soldering temperatures with no deformation, and 
circuit performance characteristics remain stable when the devices are operated in high-humidity conditions. The 
packages are intended for surface mounting on solder lands on 1,27-mm (0.050-inch) centers. Leads require no addi¬ 
tional cleaning or processing when used in soldered assembly. 
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MECHANICAL DATA 


JG ceramic dual-in-line package 

This hermetically sealed dual-in-line package consists of a ceramic base, ceramic cap, and 8-lead frame. Hermetic seal¬ 
ing is accomplished with glass. The package is intended for insertion in mounting-hole rows on 7,62 (0.300) centers 
(see Note a), Once the leads are compressed and inserted, sufficient tension is provided to secure the package in the 
board during soldering. Non-shiny tin-plated leads require no additional cleaning or processing when used in soldered 
assembly. 



Texas Instruments 

INCORPORATED 

POST OFFICE BOX 225012 • DALLAS, TEXAS 75265 




MECHANICAL DATA 


J ceramic packages (including JT and JW dual-in-line and JQ quad-in-line packages) 


Each of these hermetically sealed dual-in-line packages consists of a ceramic base, ceramic cap, and a lead frame. 
Hermetic sealing is accomplished with glass. The JT packages are intended for insertion in mounting-hole rows on 
7,62 (0.300) centers, JW packages for mounting-hole rows on 1 5,24 (0.600) centers, and the JQ quad-in-line 
package for mounting-hole rows on 1 5,24 (0.600) and 20,32 (0.800) centers. Once the leads are compressed and 
inserted sufficient tension is provided to secure the package in the board during soldering. Tin-plated ("bright-dipped") 
leads require no additional cleaning or processing when used in soldered assembly. 

NOTE: For the 14-, 16-, and 20-pin packages, the letter J is used by itself since these packages are available only in the 7,62 (0.300) row spacing. For the 

24-pln packages, if no second letter or row spacing is specified, the package Is assumed to have 1 5,24 (0.600) row spacing. 


14-PIN J CERAMIC 





NOTE: a. Each pin centerline is located within 0,25 (0.010) of its true longitudinal position. 


Texas Instruments 

INCORPORATED 

POST OFFICE BOX 225012 • DALLAS, TEXAS 75265 



MECHANICAL DATA 


J ceramic dual-in-line packages (continued) 


20-PIN J CERAMIC 



(See Note a) 



ALL DIMENSIONS ARE IN MILLIMETERS AND PARENTHETICALLY IN INCHES. 


24-PIN JT CERAMIC, 0.300-INCH ROW SPACING 



ALL DIMENSIONS ARE IN MILLIMETERS AND PARENTHETICALLY IN INCHES. 


NOTE: a. Each pin centerline is located within 0,25 (0.010) of its true longitudinal position. 
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MECHANICAL DATA 


P plastic dual-in-line package 


This dual-in-line package consists of a circuit mounted on an 8-lead frame and encapsulated within a plastic com¬ 
pound. The compound will withstand soldering temperature with no deformation and circuit performance 
characteristics remain stable when operated in high-humidity conditions. The package is intended for insertion in 
mounting-hole rows on 7,62-mm (0.300) centers (see Note a). Once the leads are compressed and inserted, suffi¬ 
cient tension is provided to secure the package in the board during soldering. Solder-plated leads require no additional 
cleaning or processing when used in soldered assembly. 


8-PIN P PLASTIC 



ALL DIMENSIONS ARE IN MILLIMETERS AND PARENTHETICALLY IN INCHES. 



NOTE: a. Each pin is within 0,13 (0.0005) radius of trua position (TP) at the gauge plane with maximum material condition and unit installed. 
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MECHANICAL DATA 


N plastic packages (including NT and NW dual-in-packages) 

Each of these dual-in-line packages consists of a circuit mounted on a lead frame and encapsulated within an electri¬ 
cally nonconductive plastic compound. The compound will withstand soldering temperature with no deformation and 
circuit performance characteristics remain stable when operated in high-humidity conditions. The packages are intend¬ 
ed for insertion in mounting-hole rows on 7,62 (0.300) centers for the NT packages and on 1 5,24 (0.600) centers for 
the NW packages. Once the leads are compressed and inserted, sufficient tension is provided to secure the package in 
the board during soldering. Leads require no additional cleaning or processing when used in soldered assembly. 

NOTE: For the 1 4-, 1 6-, 20-, and 28-pin packages, the letter N is used by itself since these packages are available in only one row-spacing width - 7,62 


(0.3001 for the 14-, 16-, 18-, and 20-pin packages and 15,24 (0.600) for the 28-pin package. For the 24-pin package, if no second letter or row 
spacing is specified, the package is assumed to have 1 5,24 (0.600) row spacing. 



NOTES: a. Each pin centerline is located within 0,25 (0.010) of its true longitudinal position. 

b. This dimension does not apply for solder-dipped leads. 

c. When solder-dipped leads are specified, dipped area of the lead extends from the lead tip to at least 0,51 (0.020) above seating plane. 
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MECHANICAL DATA 



NOTES: a. Each pin centerline is located within 0,25 (0.010) of its true longitudinal position. 

b. This dimension does not apply for solder-dipped leads. 

c. When solder-dipped leads are specified, dipped area of the lead extends from the lead tip to at least 0,51 (0.020) above seating plane. 
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MECHANICAL DATA 


N plastic dual-in-line packages (continued) 


24-PIN NW PLASTIC 


32,8 (1,290) MAX- 


AAAAAAAAAAAA 



2,4 (0.093) R NOM 
2,8 (0.110) NOM 



u u \j> kj \r 

©©©©©©©©®@©@ 


0,25 (0.010) NOM 


-*| |—1,78 


(0.070) MAX 24 PLACES 


SEATING PLANE- 


5 24 PLACES 
0,28 ± 0,08 
(0.011 ± 0.003) 
24 PLACES 
(See Notes b and c) 


0,51 (0.020) MIN 


0.457 1 0,076 -** 
(0.018 ± 0.003) 

24 PLACES 
(See Notes b and c) 



5,08 (0.200) MAX 


0,83 (0.033) MIN —< ►*- I 3,17 (0.125) MIN 

24 PLACES | 24 PLACES 

2,42 (0.095) MAX -J L- 
4 PLACES 

PIN SPACING 2,54 (0.100) T. P. 

(See Note a) 

ALL DIMENSIONS ARE IN MILLIMETERS AND PARENTHETICALLY IN INCHES. 



NOTES: a. Each pin centerline is located within 0,25 (0.010) of its true longitudinal position. 

b. This dimension does not apply for solder-dipped leads. 

c. When solder-dipped leads are specified, dipped area of the lead extends from the lead tip to at least 0,51 (0.020) above seating plane. 
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co 


CO 


28-PIN N PLASTIC 



I_11_11_J l_J I_I I_11_I I_I I_11_II_II_I L_l I_I' 




ALL DIMENSIONS ARE IN MILLIMETERS AND PARENTHETICALLY IN INCHES. 


NOTE: a. Each pin centerline is located within 0,25 (0.010) of its true longitudinal position. 


N plastic packages (continued) 
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1C SOCKETS 


Texas Instruments lines of off-the-shelf interconnection products are designed specifically to meet the performance needs of 
volume commercial applications. They provide both the economy of a standard product line and performance features 
developed after many year's experience with custom designs. Foremost among these is our ability to selectively bond a 
wrought gold stripe at the contact point. No waste. Reduced cost. Reliable contacts. 

Wrought Gold Contact 

Plate a contact with gold and you get a better contact. More reliable, longer lasting. Increase the gold, you improve the 
contact. But gold is precious, so improved performance has to be costly — right? Wrong. Because now you can get the gold 
only where it is needed — at the point of contact. 

How? With selective metallurgical bonding; a gold stripe inlay. Not porous plating, but durable wrought gold bonded to the 
contact by the same technology used to produce clad coins and thermostat metals. 

Texas Instruments, Attleboro, Massachusetts, is the world's largest producer of these multimetal systems. We also know our 
way around electronics. The result? A full line of reliable, low cost, interconnection systems featuring an extra measure of 
gold where it's needed. Premium performance at no premium in price. 

1C Sockets 

Texas Instruments family of 1C sockets includes every type and size in common use today, and as wide a choice of contact 
materials as you'll find anywhere. Choose from open or closed entry wire-wrapped * sockets, standard or low profile solder 
tail sockets, cable plugs, and component platforms. Sizes from 8 to 40 pins. 


Additional information including pricing and delivery quotations may be obtained from your nearest Tl Distributor, Tl 
Representative, or: 


Texas Instruments Incorporated 
Connector Systems Department 
MS 14-3 

Attleboro, Massachusetts 02703 
Telephone: (617) 699-3800 
TELEX: ABORA927708 


Registered trademark of Gardner-Denver 





LOW PROFILE SOCKETS 

SOLDER TAIL 

C-93 SERIES GOLD-CLAD CONTACTS 


• Universal mounting and packaging 

• Anti-wicking wafer 

• Stand-off tabs on base for solder flush 

• Redundant contact points for low contact resistance, 
high reliability and repetitive insertion 

• Closed entry construction 


SOLDER STANDOFF 



IDENTIFICATION NOTCH 



MATERIAL: 

A. Body-glass filled nylon (GFN) 

B. Contact-copper nickel alloy 

C. Finish-see part number schedule 

NOTES: 

A. Sockets meet requirements of Texas Instruments 
test specification TS-0005 and test report 
TR-0003 

B. Operating temperature -65°C to ±150“C 

C. Contacts have redundant spring elements 

D. Accommodates standard-IC leads up to .024" 
square, rectangular, or .024” diameter 

E. Contact is designed and oriented in the plastic 
body to generate maximum possible contact 
pressure 

F. Socket is designed to achieve maximum density 
on boards 

G. Sockets may be mounted end to end on .100" 
centers continuous line or on .400" centers 
row to row 

H. Socket is designed to prevent 1C leads from 
contacting P.C. board 

I. Closed entry feature provided to facilitate 
automatic 1C insertion and protects the 1C 
leads against damage 


--v- 

_ £-*L 


I1BH 


.015 

i 

HIM 

inn 

m 


-Ik .025 




8 Pin 

114 Pin 

16 Pin 

| 18 Pin 


| 22 Pin | 

24 Pin | 

| 28 Pin | 

1 40 Pin 

Dimension X ±.005 

EH 


.300 


.300 


KE9 



Dimension V ±.010 





1.000 



lEum 




BUS 





■g 




PART NUMBER 
SCHEDULE 






BLACK BODY 



8 

C9308-02 

14 

C9314-02 

16 

C9316-02 

18 

C9318-02 

20 

C9320-02 

22 

C9322-02 

24 

C9324-02 

28 

C9328-02 

40 

C9340-02 


CONTACT FINISH 
50 microinch mini¬ 
mum gold strip 
inlay 












STANDARD PROFILE SOCKET 


SOLDER TAIL 

C-82 SERIES PLATED CONTACTS • C-92 SERIES GOLD CLAD CONTACTS 

WIRE WRAP 

C-81 SERIES PLATED CONTACTS • C-91 SERIES GOLD CLAD CONTACTS 

• Designed for low cost, reliable, high density production packaging 

• Universal mounting and packaging capabilities 

• 8 to 40 pin lead configurations 

• Contacts accommodate .015" through .024" rectangular or round 
dual-in-line leads 

• Wire wrap posts held to true position of .015" providing a true 
position of .020" on boards for efficient automatic wire wrapping 


WIRE WRAP 


SOLDER TAIL 


IDENTIFICATION 



h’i 


nEp 

my 

! 1 

JL11 

ill 

m 



1 JuSfi 


TOL.-4l 001- 

NON-CUMULATlVE iTYP | 


TYP 



.200 MAX 


* 

.250 I 

OPEN ENTRY f 
ONLY ! 

i 

.125 

.144 

I 


MATERIAL: 

A. Body-glass filled 
nylon (GFN) 

B. Contact-phosphor 
bronze per QQ-B-750 
(C-81) copper nickel 
alloy (C-91) 

C. Finish-see part 
number schedule 


NOTES: 

A. Sockets meet requirements of Texas 
Instruments test specification TS-0003 
and test report TR-0001 

B. Contacts are replaceable 

C. Contacts have redundant spring elements 

D. Cover is removeable 

E. Contact is designed and oriented in the 
plastic body to generate maximum 
possible contact pressure 

F. Operating temperature -65° C to +150° C 


G. Sockets are designed to achieve maximum 
density on boards and may be mounted 
.400” row to row centers 

H. Closed entry cover is provided to facilitate 
automatic insertion and protect 1C leads 
against damage 

I. Accommodates standard 1C leads up to 
.024” square, rectangular or .024" dia. 

J. Contact retention — 7 lbs. min. 

K. Sockets are capable of being automati¬ 
cally or semiautomatically wire wrapped 



8 Pin 

14 Pin 

16 Pin 

18 Pin 

20 Pin 

24 Pin 

28 Pin 

36 Pin 

40 Pin 

Dimension V +0.10 

.465 

.765 

.865 

.965 

1.065 

1.280 

1.480 

1.845 

2.045 

Dimension W (max) 

.400 

.400 

.400 

.400 

.400 

.700 

.700 

.700 

.700 

Dimension X ±.005 

.300 

.300 

.300 

.300 

.300 

.600 

.600 

.600 

.600 

Dimension Y ±0.10 

NA 

.400 

.400 

.400 

.400 

.500 

.500 

.800 

1.000 

Dimension Z +.005 

.280 

.280 

.280 

.280 

.280 

.280 

.280 

.325 

.325 



























































WIRE WRAP 


SOLDER TAIL 









































SINGLE BEAM SOCKETS 

LOW PROFILE/HIGH RETENTION 


C87 SERIES BERYLLIUM COPPER CONTACTS 

The C87 socket utilizes a beryllium copper contact spring 
with a 200^ inch minimum tin alloy finish in the contact 
area. This contact system has been recognized as the standard 
high performance combination. The system maintains the 
highest withdrawal and normal forces, along with the ability 
to retain these properties after cycling. 


C88 SERIES PHOSPHOR BRONZE CONTACTS 

The C88 socket utilizes a specially processed high-strength 
copper alloy spring with a 200m inch minimum tin alloy fin¬ 
ish in the contact area. This uniquely engineered contact 
system has been designed to achieve the performance charac¬ 
teristics that normally require a beryllium copper spring. 

The device, available at a significantly lower cost than the 
beryllium copper version, offers the advantage of a substan¬ 
tial cost reduction without sacrificing critical performance 
requirements. 


PART NUMBER SCHEDULE 


PIN NO. 1 IDENTIFICATION 
COLOR WHITE 



a' 

ft 

A C 

£]n r Vr n H n 

hrfWW\ 

u 


rmim 

L 


025 

(0.64! 


.018 

(0.46) 


yp. ; 

ioo IM¬ 


MATERIAL: 

A. Body — Glass reinforced polyester 
UL rating 94V-0. 

*B. Contacts — C87 Series, beryllium 
copper — C88 Series, phosphor 
bronze. 

C. Contact finish — tin plate: 200m 
micro inch min. thick in contact 
area. 


NOTES: 

A. Operating temperature: -40°C to +105°C 

B. Contact rating; 1 amp 

C. Contact capacitance: 2 picofarads max. 

D. Contact resistance: 20 milliohms max. 

E. Dielectric withstanding voltage: 1000 V.A.C. min. 

F. Insulation resistance: 100,000 megohms min. 

G. Insertion force — 16 position "blunt 1C" (.010 
lead): ,5#/lead nominal 

H. Withdrawal force (.008 test blade) 

C87 Series 

Initial: 155gm nominal 

After probing with a .014 blade: 98 gm nominal 

After probing with a .025 blade: 87 gm nominal 
C88 Series 

Initial: 112 gm nominal 

After probing 2 times with .014 blade: 82 gm 
nominal 

After probing 2 times with .025 blade: 29 gm 
nominal 

I. Normal force (.010 deflection): 250 gm min. 

J. Polarization identification: a white circle at the #1 
position. 

K. Full test reports, #TR 801015 for C87 Series and 
#TR 810112 for C88 Series, are available from 
your local sales office. 


Dimension C 


(7,62) 

.300 


(10,16) 

.400 


(9,40) 

.370 


14 Pin 16 Pin 18 Pin 20 Pin 22 Pin 24 Pin 28 Pin 40 Pin 


(7,62) 

.300 


(17,78) 

.700 


(9,40) 

.370 


(7,62) 

.300 


(20,32) 

.800 


(9,40) 

.370 


(7,62) 

.300 


( 22 , 86 ) 

.900 


(9,40) 

.370 


(7,62) 

.300 


(25,40) 

1.000 


(9,40) 

.370 


(10,16) 

.400 


(27,90) 

1.100 


(15,24) 

.600 


(30,48) 

1.200 


(15,24) 

.600 


(35,36) 

1.400 


(11,94) (17,02) (17,02) (17,02) 

.470 I .670 I .670 I .670 


(15,24) 

.600 


(50,80) 

2.000 




Pins 

C87 SERIES 

C88SERIE! 

8 

C8708-01 

C8808-01 

14 

C8714-01 

C8814-01 

16 

C8716-01 

C8816-01 

18 

C8718-01 

C8818-01 

20 

C8720-01 

C8820-01 

22 

C8722-01 

C8822-01 

24 

C8724-01 

C8824-01 

28 

C8728-01 

C8828-01 

40 

C8740-01 

C8840-01 


•Also available: C98-Gold Inlay, C89-Copper Alloy 
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SCREW KOTACHSftiE SOCKETS 

LQIA/ PROFILE 

C71 SERIES WIRE WRAP • C72 SERIES SOLDER TAIL 


• Gold contacts with gold sleeve or tin sleeve 


PART NUMBER SCHEDULE 



T~ looooooooool 


n 
^_ 


oooooooooo 


A. Body — Thermoplastic, meeting UL specification 
94-V-O 

B. Contact — Beryllium copper QQ-C-530, finish — 
gold over nickel per mil-G-45204 

C. Sleeve — Brass QQ-B-626, finish — gold over nickel 
per mil-G-45204 or tin over nickel per mil-T-10727 

NOTES: 


\ /0 h; 7 - 

f IT * -053^j 

1 |J .510 DIA.~n 

C71 SERIES 

J . 

11 09C 

r 

U-.02E 

SQ 

_ 1 

vide improved cleaning and heat dissipation 

B. Accept standard I.C. leads .010t .003 x .018+ 

.003 or .010 to .022 dia. 

C. Accept I.C. lead lengths from .090 to .155 

D. Operating temperatures: 

Gold sleeve -65° C to 125°C 

Tin sleeve -40°C to 100°C 

i E. Performance — meets req. of T.l. test spec. T.S. 

0008 as shown in test report T.R. 1021. 

• in 1 : 1 : M -09C 

^ ' 
IL..023 

C72 SERIES DIA 




UJJD 




2 UE 

22 Q 




BBS. 

Dimension A max. 




n 



mijjj 

my 

my 

Ujjjy 

ggsy 

|cjjjjjc| 

Dimension B ±.005 


jfcfUCl 


B39 

t:W»l 

■Bum 

HBB 1 B 

IKbM 

■■cum 

gwiim 

|ygy 



EBlil 

B 

m 


■cma 

KRi!i! 

E5 

BBiBI 

mrm 

kmm 

Big 

|Q 

Dimension D ±.005 

Bfl 

Km 

ESS 


nnn 


BRBl 

|Q 


Mrcmi 





GOLD SLEEVES 



C71 

Wire Wrap 

C72 

Solder Tail 


C7106-03* 

C7206-09* 


C7108-03 

C7208-09 

14 

C7114-03 

C7214-09 

16 

C7116-03 

C7216-09 

18 

C7118-03 

C7218-09 

20 

C7120-03 

C7220-09 

22 

C7122-03 

C7222-09 

24 

C7124-03 

C7224-09 

28 

C7128-03 

C7228-09 

m 

C7140-03 

C7240-09 

H 

C7164-03* 

C7264-09* 

TIN SLEEVES 

6 

C7106-53* 

C7206-59* 

8 

C7108-53 

C7208-59 

14 

C7114-53 

C7214-59 

16 

C7116-53 

C7216-59 

18 

C7118-53 

C7218-59 

20 

C7120-53 

C7220-59 

22 

C7122-53 

C7222-59 

24 

C7124-53 

C7224-59 

28 

C7128-53 

C7228-59 

El 

C7140-53 

C7240-59 

i 

C7164-53* 

C7264-59* 


Note: Contacts for one- and two- 
level wire wrapping are also avail¬ 
able. Contact the factory for details. 


Minimum order requirements on 
these parts. Alternate insulator 
materials may be used. 
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SPECIAL SOCKETS 



SLIM PACKAGE 

C8424-03 • C9324-03 



42 POSITION 

C4742-11 


QUAD PACKAGE 

C4W64-11 SERIES 64 STAGGERED PINS 


MATERIAL: 

A. Body: 94V-0 
glass filled 
polyester 

B. Contact: Cop¬ 
per alloy 

C. Finish: Tin 
plating: 120" 
min. 

NOTES: 

A. Operating tern 
perature: 



MATERIAL: 

A. Body: Ryton 
R-8 

B. Contact: Cop¬ 
per alloy 

C. Finish: Tin 
plating 200” 
min. 

NOTES: 

Operating Tem¬ 
perature: -40°C 

to +200° C 



1 


U U 17.78 U U—j 
I U-1.7001—*4 I t 

L*-22.86-J 3° 

i onm »• * ,c 


SHRINK PACKAGE 

C4S SERIES 28 AND 40 POSITIONS 
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TI Sales Offices 


ALABAMA: Huntsville, 50Q Wynn Drive. Suite 514. 
Huntsville. AL 35805, (205) 837-7530. 

ARIZONA: Phoenix, P.O. Box 35160, 8102 N. 23rJ Ave.. 
Suite A, Phoenix, AZ 85021. (602) 995-1007. 

CALIFORNIA: El ScgunJo. 831 S. Douglas St., tl SegunJo, 
CA 90245. (213) 973-2571; Irvine, 17891 Cartwright Rd.. 
Irvine, CA 92714. (714) 660-1200; Sacramento, 1900 Point 
West Way, Suite 171, Sacramento. CA 95815, (916)929-1521; 
San Diego, 4333 View RiJge Ave., Suite B., San Diego. CA 
92123. (714) 278-9600; Santa Clara, 5353 Betsy Ross Dr.. 

Santa Clara, CA 95054, (408) 980-9000; Woodland Hills, 
21220 Erwin St., Woodland Hills. CA 91367, (213) 704-7759. 

COLORADO: Denver, 9725 E. HampJen St., Suite 301, 
Denver, CO 80231, (303) 695-2800. 

CONNECTICUT: Wallingford, 9 Barnes Industrial Park 
Rd., Barnes Industrial Park, Wallingford, CT06492. (203) 
269-0074. 

FLORIDA: Clearwater, 2280 U.S. Hwy. 19 N.. Suite 232, 
Clearwater, FL 33515, (813) 796-1926; Ft. Lauderdale, 2765 
N.W. 62ndSt., Ft. Lauderdale. FL 33309, (305) 973-8502; 
Maitland, 2601 Maitland Center Parkway, Maitland, FL 32751, 
(305)646-9600. 

GEORGIA: Atlanta, 3300 Northeast Expy., Building 9. 
Atlanta. GA 30341, (404) 452-4600. 

ILLINOIS: Arlington Heights, 515 W. Algonquin, Arlington 
Heights, IL60005, (312) 640-2934. 

INDIANA: Ft. Wayne, 2020 In wood Dr., Ft. Wayne. IN 
46805, (219) 424-5174; Indianapolis, 2)46 S. Lynhurst, Suite 
J-400. Indianapolis, IN 46241. (317) 248-8555. 

IOWA: Cedar Rapids. 373 Collins Rd. NE. Suite 200. Cedar 
Rapids, IA 52402, (319) 395-9550. 

MARYLAND: Baltimore, 1 Rutherford PI., 7133 Rutherford 
Rd., Baltimore. MD2120 7. (301)944-8600. 

MASSACHUSETTS: Waltham, 504 Totten Pond Rd., 
Waltham, MA 02154, (617) 890-7400. 

MICHIGAN: Farmington Hills, 33737 W. 12 Mile Rd.. 
Farmington Hills, MI 48018, (313) 553-1500. 

MINNESOTA: Edina, 7625 Parklawn, Edina, MN 55435. 
(612) 830-1600. 

MISSOURI: Kansas City, 8080 Ward Pkwy., Kansas City. MO 
64114, (816) 523-2500; St. Louis, 11861 Westline Industrial 
Drive, St. Louis, MO 63141, (314) 569-7600. 

NEW JERSEY: Clark, 292 Terminal'Ave. West. Clark, NJ 
07066,(201) 574-9800. 

NEW MEXICO: Albuquerque, 5907 Alice NSE, Suite E., 
Albuquerque, NM 87110, (505) 265-8491. 

NEW YORK; East Syracuse, 6700 Old Cullamer Rd.. East 
Syracuse, NY 13057, (315) 463-9291; Endicott, ll2Nanticuke 
Ave., P.O. Box 618, Endicott, NY 13760, (607) 754-3900; 
Melville, 1 Huntington Quadrangle, Suite 300, P.O. Box 
2936, Melville, NY 11747, (516) 454-6600; Poughkeepsie, 

201 South Ave., Poughkeepsie, NY 12601, (914) 473-2900; 
Rochester, 1210 Jefferson Rd., Rochester, NY 14623, (716) 
424-5400. 

NORTH CAROLINA: Charlotte, 8 Woodlawn Green, 
Woodlawn Rd.. Charlotte, NC 28210. (704) 527-0930; 
Raleigh, 3000 Highwoods Blvd., Suite 118, Raleigh, 

NC 27625, (919)876-2725. 

OHIO: Beachwood, 23408 Commerce Park Rd., Beachwixxl, 
OH 44122, (216) 464-6100; Dayton, Kingsley Bldg., 4124 
Linden Ave.. Dayton, OH 45432. (513) 258-3877. 

OKLAHOMA: Tulsa, 3105 E. Skelly Dr., Suite 110. Tulsa, 

OK 74105, (918) 749-9547. 

OREGON: Beaverton, 6700 SW 105th St.. Suite 110, 
Beaverton, OR 97005, (503) 643-6758. 


PENNSYLVANIA: Ft. Washington, 575 Virginia Dr.. Ft. 
Washington, PA 190)4. (215) 643-6450;Coraopolis, PA 15108. 
420 Rouser RJ., 3 Airport Office TK, (412) 771-8550. 

TENNESSEE: Johnson City, P.O. Drawer 1255, Erwin Hwy., 
Johnson City. TN 37601, (615) 461-2191. 

TEXAS: Austin, 12501 Research Blvd., P.O. Box 2909, 

Austin. TX 7872), (512) 250-7655; Dallas, PO. Box 1087. 
Richardson. TX 75080; Houston, 9100 Southwest Frwy., Suite 
2)7, Houston. TX 77036, (713) 778-6592; San Antonio. 1000 
Central Park South. San Antonio, TX 78232. (512) 496-1779. 

UTAH: Salt Lake City, 3672 West 2100 South, Salt Lake City, 
UT 84120. (801)97 3-6310. 

VIRGINIA: Fairfax. 3001 Prosperity, Fairfax, VA 220)1, 

(703) 849-1400; Midlothian, 13711 Sutter's MillCirde. 
Midlothian. VA 23113. (804) 744-1007. 

WISCONSIN: Brookfield, 205 Bishops Way, Suite 214, 
Brookfield. W1 53005. (414) 784-3040. 

WASHINGTON: Redmond. 272) 152nJ Ave.. N.E. Bldg 6. 
Redmond. W'A 98052, (206) 881-3080. 

CANADA: Ottawa, 436 Mac Laren St., Ottawa, CanaJa. 
K2P0M8, (613) 2)3-1177; Richmond Hill, 280 Centre St- E.. 
Richmond Hill L4C1B1, Ontario. Canada. (416) 884-9181. St. 
Laurent, Ville Sr. Laurent Quebec, 9460 Trans Canada Hwy., 
St. Laurent, Quebec, Canada H4S1R7, (514) 3)4-36)5. A 


TI Distributors 


ALABAMA: Hall-Mark (205) 837-8700. 

ARIZONA: Phoenix, Kierultf (602) 243-4101; Marshall (602) 
968-6181; Wyle (602) 249-2232; Tucson, Kierultf (602) 
624-9986. 

CALIFORNIA: Los Angeles/Orange County, Arrow (213) 
701-7500. (714) 851-8961; JACO (714) 540-5600. (213) 
998-2200; K.erulff (213) 725-0235, (714) 7)1-5711; Marshall 
(213) 999-5001.(213)686-0141, (714) 556-6400; R.V. 
Weatherford (714) 634-9600. (213) 849-3451. (714) 62 3-1261; 
Wyle (213) 322 8100. (714) 641-1611; San Diego, Arrow (619) 
565-4800; Kierultf (619) 278-2112; Marshall (619) 578-9600, 
R.V. Weatherford (619) 695-1700; Wyle (619) 565-9171; San 
Francisco Bay Area, Arrow (408) 745-6600; Kierultf (415) 
968-6292; Marshall (408) 732-1100; Wyle (408) 727-2500; 
Santa Barbara, R.V. Weatherford (805) 465-8551. 

COLORADO: Arrow (303) 758-2100; Kierultf (303) 
790-4444; Wyle (303) 457-9953. 

CONNECTICUT: Arrow (203) 265-7741; Diplomat (203) 
797-9674; Kierultf (203) 265-1115; Marshall (203) 265-3822; 
Milgray (203) 795-0714. 

FLORIDA: Ft. Lauderdale, Arrow (305) 973-8502; Diplomat 
(305) 971-7160; Hall-Mark (305) 971-9280; Kierultf (305) 
652-6950; Orlando, Arrow (305) 725-1480; Diplomat (305) 
725-4520; Hall-Mark (305) 855-4020; Milgray (305) 647-5747; 
Tampa, Diplomat (812) 443-4514; Kierultf (813) 576-1966. 

GEORGIA: Arrow (404) 449-8252; Hall-Mark (404) 
447-8000; Kierultf (404) 447-5252; Marshall (404) 923-5750. 

ILLINOIS: Arrow (312) 397-3440; Diplomat (312) 595-1000; 
Hall-Mark (312) 860-3800; Kierultf (312) 640-0200; Newark 
(312) 638-4411. 



Tr'YAC 

Instruments 


INDIANA: Indianapolis. Arrow (317) 243-9353; Graham 
(317) 634-8202; Ft. Wayne, Graham (219) 423-3422. 

IOWA: Arrow (319) 395-7230. 

KANSAS: Kansas City, Component Specialties (913) 

492-3555; Hall-Mark (913) 888-4747; Wichita, LCOMP(316) 
265-9507. 

MARYLAND: Arrow (301) 247-5200; Diplomat (301) 
995-1226; Hall-Mark (301) 796-9300; Kierultf (301) 247-5020; 
Milgray (301) 468-6400. 

MASSACHUSETTS: Arrow (617) 933-8130; Diplomat (617) 
429-4120; Kierultf (617) 667-83 31; Marshall (617) 272-8200; 
Time (617) 935-8080. 

MICHIGAN: Detroit, Arrow (313) 971-8200; Newark (313) 
967-0600; Grand Rapids, Newark (616) 243-0912. 

MINNESOTA: Arrow (612) 830-1800; Hall-Mark (612) 
854-3223; Kierulff (612) 941-7500. 

MISSOURI: Kansas City, LCOMP (816) 221-2400; St. Louis, 
Arrow (314) 567-6888; Hall-Mark ( 314) 291-5350; Kierultf 
( 314) 739-0855. 

NEW HAMPSHIRE: Arrow (603) 668-6968. 

NEW JERSEY: Arrow (201) 575-5300. (609) 235-1900; 
Diplomat (201) 785-1830; General Radio (609) 964-8560, 
Hall-Mark (201) 575-4415, (609) 424-0880; JACO (20)) 
778-4722; Kierultf (201) 575-6750; Marshall (201) 340-1900; 
Milgray (609) 983-5010. 

NEW MEXICO: Arrow (505) 243-4566; International 
Electronics (505) 345-8127. 

NEW YORK: Long Island, Arrow (516) 231-1000; Diplomat 
(516) 454-6400; Hall-Mark (516) 737-0600; JACO (516) 
273-5500; Marshall (516) 273-2424; Milgray (516) 546-5600, 
(800) 645-3986; Hall-Mark (516) 737-0600; Rochester, Arrow 
(716) 275-0300; Marshall (716) 2 35-7620; Rochester Radio 
Supply (716) 454-7800; Syracuse, Arrow (315) 652-1000; 
Diplomat (315) 652-5000; Marshall (607) 754-1570. 

NORTH CAROLINA: Arrow (919) 876-3132, (919) 

725-8711; Hall-Mark (919) 872-0712; Kierulff (919) 852-6261. 

OHIO: Cincinnati, Graham (513) 772-1661; Hall-Mark (513) 
563-5980; Cleveland, Arrow (216) 248-3990; Hall-Mark (216) 
473-2907; Kierultf (216) 587-6558, Columbus, Hall-Mark (614) 
846-1882, Dayton, Arrow (513) 435-5563; ESCO(513) 

226-1133; Marshall (513) 236-8088. 

OKLAHOMA: Component Specialties (918) 664-2820; Hall- 
Mark (918) 665-3200; Kierultf (918) 252-7537. 

OREGON: Kierultf (503) 641-9150; Wyle (503) 640-6000. 

PENNSYLVANIA: Arrow (412) 856-7000, (215)928-1800; 
General Radio (215) 922-7037; Hall-Mark (215) 355-7300. 

TEXAS: Austin, Arrow (512) 835-4180; Component 
Spec.alt.es (512) 837-8922; Hall-Mark (512) 258-8848; Kierulff 
(512) 835-2090; Dallas, Arrow (214) 386-7500; Component 
Specialties (214) 357-6511; Hall-Mark (214) 341-1147; 
International Electronics (214) 233-9323; Kierulff (214) 
343-2400; El Paso, International Electronics (915) 778-9761; 
Houston, Arrow (713) 491-4100; Component Specialties (713) 
771-7237; Hall-Mark (713) 781-6100; Harrison Equipment 
(713) 879-2600; Kierultf (713) 530-7030. 

UTAH: Diplomat (801) 486-4134; Kierultf (801) 973-691); 

Wyle (801) 974-9953. 

WASHINGTON: Arrow (206) 643-4800; Kierultf (206) 
575-4420; Wyle (206) 453-8300. 

WISCONSIN: Arrow (414) 764-6600; Hall-Mark (414) 
761-3000; Kierulff (414) 784-8160. 

CANADA: Calgary, Future (403) 259-6408; Varah (403) 
230-1235; Hamilton, Varah (416) 561-9311; Montreal,CESCO 
(514) 735-5511; Future (514) 694-7710, Ottawa,CESCO (6)3) 
226-6905; Future (613) 820-8313; Quebec City, CESCO (418) 
687-4231; Toronto, CESCO (416) 661-0220; Future (416) 
663-5563; Vancouver, Future (604) 438-5545; Varah (604) 
873-3211; Winnipeg, Varah (204) 633-6190. BA 
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TI Worldwide 
Sales Offices 


ALABAMA: Huntsville, 500 Wynn Drive, Suite 514, 
Huntsville, AL 35805, (205) 837-7530. 

ARIZONA: Phoenix, P.O. Box 35160, 8102 N. 23rd Ave., 
Suite A, Phoenix, AZ 85021, (602) 995-1007. 

CALIFORNIA: El Segundo, 831 S. Douglas St., El Segundo, 
CA 90245, (213) 973-2571; Irvine, 17891 Cartwright Rd., 
Irvine, CA 92714, (714) 660-1200; Sacramento, 1900 Point 
West Way, Suite 171, Sacramento, CA 95815, (916) 929-1521; 
San Diego, 4333 View Ridge Ave.. Suite B.. San Diego, CA 
92123, (714) 278-9600; Santa Clara, 5353 Betsy Ross Dr., Santa 
Clara, CA 95054, (408) 980-9000; Woodland Hills, 21220 
Erwin St., Woodland Hilts, CA 91367, (213) 704-7759. 

COLORADO: Denver, 9725 E. Hampden St., Suite 301, 
Denver. CO 80231,(303) 695-2800. 

CONNECTICUT: Wallingford, 9 Barnes Industrial Park 
Rd., Bames Industrial Park, Wallingford, CT06492, (203) 
269-0074. 

FLORIDA: Clearwater, 2280 U.S. Hwy. 19N., Suite 232, 
Clearwater, FL 33515, (813) 796-1926; Ft. Lauderdale, 2765 
N.W. 62ndSt., Ft. Lauderdale, FL 33309, (305)973-8502; 
Maitland, 2601 Maitland Center Parkway, Maitland, FL 32751, 
(305)646-9600. 

GEORGIA: Atlanta, 3300 Northeast Expy., Building 9, 
Atlanta, GA 30341, (404) 452-4600. 

ILLINOIS: Arlington Heights, 515 W. Algonquin, Arlington 
Heights, IL60005, (312)640-2934- 

INDIANA: Ft. Wayne, 2020 Inwood Dr., Ft. Wayne, IN 
46805, (219) 424-5174, Indianapolis, 2346 S. Lynhurst, Suite 
J-400, Indianapolis. IN 46241. (317)248-8555. 

IOWA: Cedar Rapids, 373 Collins Rd. NE, Suite 200, Cedar 
Rapids. IA 52402. (319) 395-9550. 

MARYLAND: Baltimore, 1 Rutherford PI., 7133 Rutherford 
Rd., Baltimore. MD21207, (301)944-8600. 

MASSACHUSETTS: Waltham, 504 Totten Pond Rd., 
Waltham, MA 02154, (617) 890-7400. 

MICHIGAN: Farmington Hills, 33737 W. 12 Mile Rd., 
Farmington Hills, MI 48018, (313) 553-1500. 

MINNESOTA: Edina, 7625 Parklawn, Edina, MN 55435. 
(612) 830-1600. 

MISSOURI: Kansas City, 8080 Ward Pkwy., Kansas City, MO 
64114, (816) 523-2500; St. Louis, 11861 Westlme Industrial 
Drive, St. Louis, MO 63141, (314) 569-7600. 

NEW JERSEY: Clark, 292 Terminal Ave. West, Clark, NJ 
07066, (201) 574-9800. 

NEW MEXICO: Albuquerque, 5907 Alice NSE, Suite E.. 
Albuquerque, NM 8711C, (505) 265-8491. 

NEW YORK: East Syracuse, 6700 Old Collamer Rd., East 
Syracuse, NY 13057, (315) 463-9291; Endicott, 112 Nanticoke 
Ave., P.O. Box 618, Endicott. NY 13760, (607) 754-3900; 
Melville, 1 Huntington Quadrangle, Suite 300, P.O, Box 
2936, Melville, NY 11747, (516) 454-6600; Poughkeepsie, 

201 South Ave., Poughkeepsie, NY 12601, (914) 473-2900; 
Rochester, 1210 Jefferson Rd., Rochester, NY 14623, (716) 
424-5400. 

NORTH CAROLINA: Charlotte, 8 Woodlawn Green, 
Woodlawn Rd., Charlotte, NC 28210, (704) 527-0930; 
Raleigh, 3000 Highwoods Blvd., Suite 118, Raleigh, 

NC 27625, (919)876-2725. 

OHIO: Beachwood, 23408 Commerce Park Rd., Beachwood, 
OH 44122, (216) 464-6100; Dayton, Kingsley Bldg., 4124 
Linden Ave., Dayton, OH 45432, (513) 258-3877. 

OKLAHOMA: Tulsa, 3105 E. Skelly Dr.. Suite 110, Tulsa, 

OK 74105, (918) 749-9547. 


OREGON: Beaverton, 6700SW 105th St., Suite 110, 
Beaverton. OR 97005, (503) 643-6758. 

PENNSYLVANIA: Ft. Washington, 575 Virginia Dr., Ft, 
Washington, PA 19034. (215) 643-6450; Coraopolis, PA 15108, 
420 Rouser Rd., 3 Airport Office PK. (412) 771-8550. 

TENNESSEE: Johnson City, P.O. Drawer 1255, Erwin Hwy., 
Johnson City, TN 37601. (615)461-2191. 

TEXAS: Austin, 12501 Research Blvd., P.O. Box 2909, 

Austin, TX 78723, (512) 250-7655; Dallas, P.O. Box 1087, 
Richardson, TX 75080; Houston, 9100 Southwest Frwy., Suite 
237, Houston, TX 77036, (713) 778-6592; San Antonio, 1000 
Central Park South, San Antonio, TX 78232, (512) 496-1779. 

UTAH: Salt Lake City, 3672 West 2100 South, Salt Lake City. 
UT 84120, (801)973-6310. 

VIRGINIA: Fairfax, 3001 Prosperity, Fairfax, VA 22031, 

(703) 849-1400; Midlothian, 13711 Sutter’s Mill Circle, 
Midlothian, VA 23113, (804) 744-1007. 

WISCONSIN: Brookfield, 205 Bishops Way, Suite 214, 
Brookfield. W1 53005, (414) 784-3040. 

WASHINGTON: Redmond, 2723 152nd Ave., N.E. Bldg6, 
Redmond. WA 98052. (206) 881-3080. 

CANADA: Ottawa, 436 Mac Laren St., Ottawa, Canada, 
K2P0M8, (613) 233-1177, Richmond Hill, 280 Centre St. E., 
Richmond Hill L4C1B1, Ontario, Canada. (416) 884-9181; St. 
Laurent, Ville St. Laurent Quebec, 9460 Trans Canada Hwy., 
St. Laurent, Quebec, Canada H4S1R7, (514) 334-3635. A 


ARGENTINA, Texas Instruments Argentina S.A.l.C.F: 
Esmeralda 130, 15th Floor, 1035 Buenos Aires, Argentina, 
394-2963. 

AUSTRALIA (& NEW ZEALAND), Texas Instruments 
Australia Ltd.: Unit 1A, 9 ByfieldSt., North Ryde (Svdney), 
New South Wales, Australia 2113. 02 + 887-1122; 5th Floor, 
418 St. KildaRoad. Melbourne, Victoria, Australia 3004. 

03 + 267-4677; 171 Philip Highway, Elizabeth, South Australia 
5112,08 + 255-2066. 

AUSTRIA, Texas Instruments Ges.m.b.H.: Industriestrabe 
B/16, A-2345 Brunn/Gebirge, 2236-846210. 

BELGIUM, Texas Instruments N.V. Belgium S.A.: Mercure 
Centre, Raketstraat 100, Rue de la Fusee, 1130 Brussels, 
Belgium, 02/720.80.00. 

BRAZIL, Texas Instruments Electronicos do Brasil Ltda.. Av. 
Faria Lima, 2003, 200Andar—Pinheiros, Cep-01451 Sao 
Paulo, Brazil, 815-6166. 

DENMARK, Texas Instruments A/S, Marielundvej 46E, 
DK-2730 Herlev, Denmark, 2 - 91 74 00. 

FINLAND, Texas Instruments Finland OY: PL 56, 00510 
Helsinki 51, Finland. (90) 7013133. 

FRANCE, Texas Instruments France: Headquarters and Prod. 
Plant, BP 05, 06270 Villeneuve-Loubet, (93) 20-01-01; Paris 
Office, BP 67 8-10 Avenue Morane-Saulnier, 78141 Velizy- 
Villacoublay, (3) 946-97-12; Lyon Sales Office, L’Oree 
D’Ecully, Batiment B, Chemin de la Forestiere, 69130 Ecully, 
(7) 833-04-40; Strasbourg Sales Office, Le Sebastopol 3, Quai 
Kleber, 67055 Strasbourg Cedex, (88) 22-12-66; Rennes, 23-25 
Rue du Puits Mauger, 35100 Rennes, (99) 79-54-81; Toulouse 
Sales Office, Le Peripole—2, Chemin du Pigeonnier de la 
Cepiere, 31100 Toulouse, (61)44-18-19; Marseille Sales Office, 
Noilly Paradis—146 Rue Paradis, 13006 Marseille, (91) 
37-25-30. 
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GERMANY, Texas Instruments Deutschland GmbH; Hag- 
gerry-strasse 1, D-8050 Freising, 08161-801; Kurfuerstendamm 
195/196, D-1000 Berlin 15, 030-8827365; III, Hagen 43/Kib- 
belstrasse, D-4300 Essen, 0201-24250; Frankfurter Allee 6-8, 
D-6236 Eschbom 1,06196-43074; Hamburger Strasse 11, 

D-2000 Hamburg 76, 040-2201154, Kirchhorsterstrasse 2, 
D-3000 Hannover 51,0511-648021; Arabellastrasse 15, D-8000 
Muenchen 81, 089-92341; Maybachstrasse 11, D-7302 Os- 
rfildem 2/Nellingen, 0711-34030. 

HONG KONG (+ PEOPLES REPUBLIC OF CHINA), 
Texas Instruments Asia Ltd.: 8th Floor, World ShippingCtr., 
Harbour City, 7 Canton Rd., Kowloon, Hong Kong, 

3 + 722-1223. 

IRELAND, Texas Instruments (Ireland) Limited: 25 St. 
Stephens Green, Dublin 2. Eire, 01 609222. 

ITALY, Texas Instruments Semiconduttori Italia Spa: Viale 
Delle Scienze, L 02015 Cittaducale (Rieti), Italy, 0746 694-1; 
Via Salaria KM 24 (Palazzo Cosma), Monterotondo Scalo 
(Rome), Italy, 06 9004395; Viale Europa, 38-44, 20093 
Cologno Monzese (Milano), 02 2532541; Corso Svizzera, 185, 
10100Torino, Italy, 011 774545; Via J. Barozzi, 6, 45100 
Bologna, Italy, 051 355851; Via Nazareth, 7, 35100 Padova, 

Italy, 049 850386. 

JAPAN,Texas Instruments Asia Ltd.: 4F Aoyama Fuji Bldg., 
6-12, Kita Aoyama 3-Chome, Minato-ku, Tokyo, Japan 107, 
03-498-2111; Osaka Branch, 5F, Nissho Iwai Bldg., 30 Imabashi 
3-Chome, Higashi-ku, Osaka, Japan 541,06-204-1881; Nagoya 
Branch, 7F Daini Toyota West Bldg., 10-27, Meieki 4-Chome, 
Nakamura-ku, Nagoya, Japan 450, 052-583-8691. 

KOREA, Texas Instruments Supply Co.: Room 201, Kwang- 
poong Bldg., 24-1, Hwayand-Dong, Sungdong-ku, 133 Seoul, 
Korea, 02+ 464-6274/5. 

MEXICO, Texas Instruments de Mexico S. A.: Poniente 116, 
No. 489, Colonia Vallejo. Mexico, D.F. 02300, 567-9200. 

MIDDLE EAST, Texas Instruments; No. 13, 1st Floor Mannai 
Bldg., Diplomatic Area, Manama, P.O. Box 26335, Bahrain, 
Arabian Gulf, 973 - 27 46 81. 

NETHERLANDS, Texas Instruments Holland B. V., P.O. Box 
12995, (Bullewijk) 1100 AZ Amsterdam, Zuid-Oost, Holland 
(020) 5602911. 

NORWAY, Texas Instruments Norway A/S: Kr. Augustsgt. 13, 
Oslo 1, Norway, (2) 20 60 40. 

PHILIPPINES, Texas Instruments Asia Ltd.: 14th Floor, Ba- 
Lepanto Bldg., 8747 Paseo de Roxas, Makati, Metro Manila, 
Philippines, 882465. 

PORTUGAL, Texas Instruments Equinamento Electronico 
(Portugal), Lda.: Rua Eng. Frederico Ulrich, 2650 Moreira Da 
Maia, 4470 Maia, Portugal, 2-9481003. 

SCOTLAND, Texas Instruments Limited: 126-128 George 
Street, Edinburgh, Scotland, EH1 2AN, 031 2262691. 

SINGAPORE ( + INDIA, INDONESIA, MALAYSIA, 
THAILAND), Texas Instruments Asia Ltd.: P.O. Box 138, 
Unit #02-08, Block 6, Kolam Ayer Industrial Est., Lorong 
Bakar Batu, Singapore 1344, Republic of Singapore, 747-2255. 

SPAIN, Texas Instruments Espana, S.A.: C/Jose Lazaro Gal- 
dianoNo. 6, Madrid 16, 1/458.14.58. 

SWEDEN, Texas Instruments International Trade Corporation 
(Sverigefilialen): Box 39103, 10054 Stockholm, Sweden, 08 - 
235480. 

SWITZERLAND, Texas Instruments, Inc. Riedstrasse 6, 
CH-8953 Dietikon (Zuerich) Switzerland, 1-740 2220. 

TAIWAN, Texas Instruments Supply Co.: 10th Floor, Fu- 
Shing Bldg., 71 Sung-Kiang Road, Taipei, Taiwan, Republic of 
China, 02 + 521-9321. 

UNITED KINGDOM, Texas Instruments Limited: Manton 
Lane, Bedford, MK41 7PA, England, 0234 67466; 186 High 
Street, Slough, SL1 ILD, England, 0753 35545; St. James 
House, Wellington Road North, Stockport, SK4 2RT, England, 
061 442 8448. BA 
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